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PART  I 

INTRODUCTION 


1-0 I.  Location  and  Description  of  Project.  The  Norfork  Bridges  Project  is 
located  in  Township  20  North,  Range  12  West  in  Baxter  County,  Arkansas,  where 
United  States  Highway  62  and  Arkansas  State  Highway  101  cross  Norfork  Lake.  The 
project  consists  of  two  drilled  shaft  bridges  of  concrete  and  steel  to  replace 
ferry  crossings  on  each  of  the  two  highways. 

The  Highway  62  bridge  has  a  44-foot-wide  roadway  which  extends  3,460  feet 
from  west  to  east  in  the  SE1/4  of  Section  27  and  the  SW1/4  of  Section  26.  The 
bridge  has  13  piers  with  8-foot-diaraeter  columns  spaced  40  feet  apart  from 
center  to  center.  There  are  12  piers  built  in  water  which  are  based  on  8-foot- 
4-inch-diameter  rock  sockets  that  extend  a  minimum  of  20  feet  into  sound  rock 
formation.  However,  Pier  1  is  land  based  on  the  west  abutment  with  a  spread 
footing.  The  girders  connecting  the  piers  are  of  1/2-inch-thick  steel  in 
13-foot-high  "I"  beams.  The  longest  span  is  255  feet,  and  the  tallest  pier  is 
198  feet.  The  greatest  depth  of  a  pier  beneath  water  is  about  153  feet. 

The  Highway  101  bridge  has  a  32-foot-wide  roadway  which  extends  2,880  feet 
from  southwest  to  northeast  in  the  El/2  of  Section  22.  The  bridge  has  11  piers 
with  8- foot-diameter  columns  spaced  28  feet  apart  from  center  to  center.  There 
are  10  piers  built  in  water  which  are  based  on  8-foot-4-inch-diameter  rock 
sockets  that  extend  a  minimum  of  20  feet  into  sound  rock  formation.  However, 
Pier  11  is  land  based  on  the  northeast  abutment  with  a  spread  footing.  The 
girders,  like  those  of  Highway  62,  are  of  1/2-inch-thick  steel  in  13-foot-high 
"I"  beams.  The  longest  span  is  310  feet  and  the  tallest  pier  is  213  feet.  The 
greatest  depth  of  a  pier  beneath  water  is  about  170  feet. 

1.02.  Construction  Authority.  The  Norfork  Bridges  Project  is  authorized  by 
Public  Law  93-251,  Section  15,  which  was  enacted  by  the  93d  Congress  on  7  March 
1974. 


1.03.  Purpose  of  Report .  The  objective  of  this  report  is  to  describe  the 
foundation  conditions  encountered  during  the  construction  of  both  highway 
bridges,  the  methods  of  construction  applied  to  these  conditions,  and  be  a 
consolidated  record  of  the  foundation-related  construction  operations.  It  is 
intended  to  provide  information  for  evaluating  any  future  structure  problems  or 
studies  which  may  relate  to  foundation  conditions,  planning  future  foundation 
treatment  (if  needed),  and  be  a  part  of  the  permanent  project  engineering  and 
construction  record. 

1.04.  Contractor  and  Contract  Supervision.  Massraan  Construction  Company, 
of  Kansas  City,  Missouri,  was  the  principal  contractor  for  all  of  the  projects' 
foundation  work  under  Contract  No.  DACW03-79-B-0019,  dated  5  April  1979. 
Joyner-Cranford  and  Burke,  of  Little  Rock,  Arkansas,  was  Che  subcontractor  for 
the  foundation  work  on  the  bridges'  abutments.  McClelland  Engineering  Company, 
of  Kansas  City,  Missouri,  was  subcontracted  to  drill  seven  core  holes  on  the 
south  abutment  of  the  Highway  101  bridge.  Hayes  Drilling  Company,  of  Kansas 
City,  Missouri,  was  subcontracted  to  drill  the  pile  holes  in  the  Highway  101 
South  abutment. 


The  contractor  was  required  to  establish  and  maintain  an  effective  quality 
control  system  consisting  of  plans,  procedures,  and  organization  to  insure  the 
contract  requirements  in  materials,  equipment,  workmanship,  fabrication,  and 
construction  operations.  A  quality  control  system  manager  from  within  the 
contractor's  organization  was  required  to  be  at  the  work  site  with 
responsibility  for  the  regulation  of  all  quality  control  matters.  A  fully 
qualified  staff  was  required  under  this  system  manager  with  the  proper 
experience  and  technical  training  to  perform  all  quality  control  activities. 
Records  and  tests  of  the  contractor's  quality  control  for  all  construction 
operations  were  furnished  to  the  Government  as  directed  by  the  Contracting 
Officer.  The  entire  work  was  subject  to  inspection  and  test  by  the  Government 
at  all  reasonable  times  and  at  all  places  prior  to  acceptance.  In  addition,  the 
project  was  required  to  be  accessible  at  any  time  for  inspection  by  personnel  of 
the  Arkansas  State  Highway  and  Transportation  Department  and  the  Federal  Highway 
Administration. 

1.05.  References . 

a.  Design  Memorandum  No.  3,  Nor  fork  Lake  Highway  Bridges,  dated 
December  1976. 

b.  Geotechnical  Engineering  Report,  Nor fork  Lake  Highway  Bridges, 
Howard,  Needles,  Tammen  and  Bergendoff,  dated  December  1977. 

c.  Natural  Gamma-Ray  and  Caliper  Logging,  Norfork  Lake  Bridge 
Project,  (Warren  George,  Inc.),  Weston  Geophysical  Corp.,  dated  July  1979. 
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PART  II 

FOUNDATION  EXPLORATIONS 


2.01.  Investigation  Prior  to  Construction.  Prior  to  the  i.976  Design 
Memorandum  No.  3,  several  alternatives  for  the  proposed  bridge  sites  were 
studied.  Local  geology,  water  well  data,  physical  properties,  and  stress 
behavior  characteristics  of  typical  foundation  rocks  were  studied  in  detail. 

Side  wall  slopes  and  rock  outcroppings  at  the  sites  were  examined  before  the 
reservoir  was  filled.  A  geophysical  survey  was  performed  across  the  lake 
portion  of  the  proposed  bridge  sites.  The  survey  consisted  of  high  resolution 
subbottom  profile  with  an  electro-mechanical  profiler,  fathometer  readings  to 
obtain  an  accurate  vertical  profile  of  the  lake  bed,  and  side  scan  sonar  to 
provide  a  plan  view  of  the  lake  bottom. 

The  final  design  and  preparation  of  plans  and  specifications  were  contracted 
to  the  Kansas  City,  Missouri  architect-engineering  firm  of  Howard,  Needles, 
Tammen  and  Bergendoff  under  Contract  No.  DACW03-77-C-0051 ,  dated  13  July  1977, 
which  in  turn  subcontracted  subsurface  investigations  to  National  Soil  Services, 
Inc.  of  Houston,  Texas.  These  investigations  included  laboratory  soil  tests 
determining  the  Unified  Soil  Classification,  Natural  Water  Content,  and  Grain 
Size  Analysis;  Uniaxial  Compression  Tests  on  approximately  100  rock  core 
samples;  Standard  Penetration  Tests  and  Pocket  Penetrometer  Shearing  Tests  of 
soil  in  the  field;  Mohs  Hardness  and  Schmidt  Hardness  field  tests  of  rock 
samples,  and  a  total  of  39  drill  holes  for  both  bridge  sites. 

The  39  drill  holes  were  distributed  to  investigate  overburden  and  rock 
conditions  at  each  pier  site  and  on  all  four  bridge  abutments.  The  sites  for 
Pier  1,  Highway  62  and  Pier  11,  Highway  101  were  located  on  dry  land  and  drilled 
at  each  end  of  the  long  dimension  for  the  designed  spread  footings.  One  boring 
was  drilled  at  each  water  pier  site,  alternating  in  the  right  and  left  drilled 
shaft  positions.  However,  the  first  3  pier  locations  of  Highway  101  required 
additional  drill  holes  to  better  define  more  complex  subsurface  conditions.  The 
drilling  methods  used  a  6-inch  helical  auger,  a  tri-cone  roller  bit,  and  coring 
as  applicable  to  overburden  and  rock. 

iitional  subsurface  explorations  were  conducted  from  January  to  March  of 
1979  by  Warren  George,  Inc.  of  Jersey  City,  New  Jersey,  under  Contract 
No.  DACW03-79-C-00 1 1 ,  dated  5  December  1978.  These  explorations  consisted  of 
36  core  holes  at  sites  for  Piers  2  through  13  on  Highway  62  and  for  Piers  2 
through  10  on  Highway  101.  The  holes  were  drilled  at  the  socket  locations  not 
covered  by  the  previous  explorations  of  National  Soil  Services,  Inc.  and  at 
locations  of  suspected  solution  features  between  Piers  2  and  5  of  Highway  101. 
Downhole  geophysical  gamma  and  caliper  logs  were  conducted  in  these  borings. 

(See  references.) 

NOTE:  Boring  logs  of  the  75  borings  drilled  prior  to  construction  are  not 
included  in  this  report.  These  are  included  in  the  Geotechnical  Report, 
reference  l-05b  above,  as  well  as  the  plans  and  specifications. 

2-02.  Investigations  During  Construction.  During  construction  an  HQ 
(3.790-in.  dia.)  core  hole  was  drilled  in  the  bottom  of  each  rock  socket.  This 
was  to  determine  whether  a  stable  foundation  existed  for  a  minimum  depth  of 
10  feet  immediately  below  the  socket.  Most  of  the  sockets  required  only  one 
10-foot-deep  core  hole,  but  there  were  a  few  exceptions,  as  follow*: 


a.  Due  to  a  cavity  in  the  east  socket  of  Pier  1,  Highway  101,  it  was 
decided  to  lower  the  socket  8.0  feet  below  the  designed  bottom.  Therefore,  a 
core  hole  was  drilled  18.0  feet  into  the  designed  bottom  before  the  socket  was 
deepened,  to  investigate  the  8.0  additional  feet  of  socket  to  be  drilled  and  the 
10.0  feet  of  rock  which  would  be  beneath  the  final  bottom  of  socket. 

b.  Two  core  holes  of  16.5  feet  and  16.6  feet  respective  depths  were 
drilled  in  the  bottom  of  the  west  socket  of  Pier  5,  Highway  101.  These  holes 
were  drilled  to  confirm  a  cavity  at  about  16  feet  below  the  designed  bottom  of 
socket  as  indicated  by  previous  exploratory  holes. 

c.  Two  core  holes  of  11.2  feet  and  10.2  feet  respective  depths  were 
drilled  in  the  bottom  of  the  east  socket  of  Pier  6,  Highway  101.  These  holes 
were  drilled  to  determine  the  extent  of  a  small  clay-filled  cavity  discovered  in 
the  socket  floor  during  the  underwater  television  inspection. 

d.  Two  core  holes  were  drilled  in  the  bottom  of  the  north  socket  of 
Pier  11,  Highway  62.  The  first  hole  had  to  be  abandoned  before  completion  when 
the  drill  stem  broke  off  in  the  hole  near  the  8.0-foot  depth.  A  replacement 
hole  was  then  drilled  to  a  depth  of  10.08  feet. 

e.  In  some  cases  several  attempts  were  made  in  starting  the  core 
hole,  due  to  bowing  problems  with  the  extremely  long  drill  stem  and  casing.  The 
flexing  drill  stem  and  casing,  reaching  as  much  as  187  feet  in  length,  would 
occasionally  bind  against  each  other  or  cause  the  drill  hole  to  start  at  an 
angle.  After  drilling  ..  short  distance,  these  attempted  holes  would  have  to  be 
abandoned,  the  casing  would  have  to  be  reset,  and  another  hole  would  have  to  be 
attempted  until  the  required  10.0  vertical  feet  of  core  could  be  recovered. 

Seven  core  holes  were  drilled  at  the  Highway  101  south  abutment  to  determine 
the  top  of  rock  for  pile  installations.  Five  holes  in  the  footing  area  found 
the  top  of  rock  at  depths  ranging  from  2.5  to  10  feet.  Two  holes  at  the  wing 
wall  footer  sites  indicated  top  of  rock  at  17  and  21  feet  respectively.  Boring 
logs  of  the  core  holes  drilled  during  construction  are  included  in  Appendix  C  of 
this  report. 


PART  III 
GEOLOGY 


3-01.  Regional  Geology.  The  Norfork  Bridges  Project  lies  within  the  Salem 
Plateau  on  the  southern  flank  of  the  Ozark  Uplift.  The  uplift  i3  formed  by  an 
elongated,  asymmetric  dome  trending  southwest  across  most  of  southern  Missouri 
and  into  northern  Arkansas  as  well  as  parts  of  northeastern  Oklahoma.  The  dome 
has  been  slowly  uplifted  through  geologic  time,  and  subsequent  erosion  has 
created  a  maturely  dissected  terrain  with  closely  spaced,  steepsided  valleys 
between  upland  remnants  of  the  Salem  Plateau.  The  slight  regional  dip  of 
formations  in  the  Salem  Plateau  is  normally  radial  outward  from  the  apex  of  the 
dome  which  is  located  in  the  Precambrian  St.  Francois  Mountains  of  southeast 
Missouri.  The  formations  are  near  horizontal  with  an  average  dip  between  20  and 
50  feet  per  mile  and  are  cherty  Ordovician  dolomites,  which  cover  most  of  the 
Salem  Plateau  from  the  project  area  in  north-central  Arkansas  northward  to  the 
Missouri  River. 

3.02.  Formations .  The  only  rock  formations  encountered  in  the  project  area 
were  the  undifferentiated  Cotter-Jef ferson  City  Dolomites  of  the  lower 
Ordovician  Period.  These  two  similar  formations  account  for  up  to  800  feet  of 
the  stratigraphic  column.  They  are  lithologically  undistinguishable  and  consist 
mostly  of  crystalline,  sometimes  siliceous,  thin  to  massive  bedded,  moderately 
hard  to  hard,  gray  to  buff,  occasionally  sandy  or  slightly  shaly,  cherty,  and 
sometimes  vuggy  or  drusy  dolomite.  Occasional  1 y,  thin  layers  of  sandstone  or 
shale  are  interbedded  with  the  dolomite. 

3.03.  Solution  Features.  Dolomite  is  a  calcium  and  magnesium  carbonate 
which  is  soluble  in  groundwater;  therefore,  geologic  solution  features  are 
common  in  the  project  area  as  well  as  throughout  the  Salem  Plateau.  The 
solution  activity  is  accelerated  by  the  relatively  high,  near-surface, 
groundwater  flow  rates  caused  by  the  appreciable  topographic  relief  of  the 
Ozarks.  Solution  creates  channels  and  cavities  along  bedding  planes,  fractures, 
and  joints,  and  enlarges  some  open  vertical  fractures  and  joints  to  form  deep 
chasms  in  the  subsurface.  Differential  solution  creates  highly  irregular 
bedrock  surfaces  in  some  areas,  and  pinnacles  may  develop  having  several 
tens-of-feet  of  relief.  In  places,  considerable  sections  of  dolomite  rock 
appear  to  have  been  separated  by  solution  from  the  in-situ  formation  to  create 
large  blocks  of  float  in  the  overburden.  These  bedrock  irregularities  are 
generally  concealed  beneath  a  mantel  of  residual  soil  which  was  also  formed  by 
solution  from  the  parent  carbonate  rock.  The  dolomite  is  usually  an  impure  rock 
containing  far  less  soluble  inclusions  of  clay,  sand,  and  chert.  As  the  bedrock 
surface  is  reduced  by  groundwater  solution,  these  less  soluble  materials  are 
left  to  accumulate  in  a  residue  above  the  rock.  This  has  formed  the  typical  red 
sandy  and  often  cherty  clay  overburden  of  the  project  area. 

3.04.  Structure .  Structurally,  the  project  lies  within  the  rather  stable 
Mid-Continent  Area.  The  local  formations  dip  up  to  about  100  feet  per  mile  to 
the  south,  which  i3  somewhat  steeper  than  the  average  regional  dip.  There  were 
no  apparent  faults  in  the  bridge  foundations.  Occasionally,  high  angle,  normal 
faults  of  small  vertical  displacement  are  found  in  the  general  project  area,  but 
they  have  no  indication  of  movement  in  recent  geologic  time.  The  nearest  large 
faults  occur  at  the  Norfork  Dam  about  8.3  miles  to  the  south.  The  dam  is  built 
on  a  grabened  fault  block  between  two  major  northeast  trending  faults  with 
vertical  displacements  ranging  from  40  to  200  feet. 


3.05.  Seismicity .  The  project  area  is  in  a  Seismic  Risk  Zone  I  (minor 
damage  expected) and  within  about  50  miles  of  a  Seismic  Risk  Zone  II  (moderate 
damage  expected).  This  Seismic  Risk  Zone  II  is  roughly  concentric  about  a 
Seismic  Risk  Zone  III  (major  damage  expected)  at  the  New  Madrid-Rough  Creek 
Fault  area  in  southeast  Missouri.  The  1811  and  1812  New  Madrid  earthquakes 
which  reached  Intensity  XII  on  the  Modified  Mercalli  Scale  were  centered  about 
150  to  200  miles  from  the  project.  Only  earthquakes  of  minor  intensity  have 
occurred  within  a  100-raile  radius  of  the  project  in  the  last  100  years. 

Recently,  on  20  January  1982,  an  earthquake  occurred  with  an  epicenter  near 
Naylor,  Arkansas  about  85  miles  south  of  the  bridges.  It  registered  4.5  on  the 
Richter  Scale  and  was  barely  felt  by  some  people  in  the  project  area.  The 
bridge  piers  were  designed  to  meet  the  seismic  conditions  of  the  area. 

3.06.  Bedrock  Geology  for  Highway  62  Bridge.  The  undifferentiated  Cotter 
and  Jefferson  City  Dolomites  of  the  lower  Ordovician  Period  were  the  formations 
encountered  throughout  the  Highway  62  Bridge  foundation.  The  dolomite  was 
generality  thin  to  massive  bedded,  moderately  hard  to  hard,  gray  to  buff, 
moderately  fractured  and  jointed  with  zones  of  frequent  fracturing.  Fracture 
and  joint  planes  were  often  coated  with  iron  or  calcite  deposits  which  indicated 
considerable  healing.  No  slickensides  or  other  signs  of  faulting  were  noted 
throughout  the  foundation.  The  dolomite  was  occasionally  sandy,  gradational  to 
doloraitic  limestone,  or  interbedded  with  thin  layers  of  shale,  siltstone, 
mudstone,  or  clay.  A  white,  hard,  tightly  cemented  quartizitic  sandstone  found 
in  exploration  borings  for  Piers  No.  3  and  11  was  also  encountered  in  sockets 
for  Piers  Nos.  2,  3,  4,  and  12.  It  appeared  to  be  in  lenticular  deposits  which 
varied  in  thickness  from  less  than  a  foot  to  3.9  feet.  Chert  and  flint  were 
relatively  common  and  occurred  in  both  nodules  and  layered  strata.  Vugs  and 
druses  often  occurred  in  zones  and  were  usually  lined  with  crystals  of  quartz, 
calcite,  or  dolomite.  Solution  cavities  occupied  several  square  feet  in  some  of 
the  socket  walls,  but  none  were  large  enough  to  create  problems.  Although  many 
of  the  cavities  were  open,  some  were  clay  filled,  especially  those  near  the  top 
of  rock.  Weathering  at  the  top  of  rock  was  generally  slight  to  moderate. 

3-07.  Overburden  for  Highway  62  Bridge.  Overburden  consisted  primarily  of 
residual  and  colluvial  soils  along  the  valley  slopes  and  alluvial  soils  over  the 
valley  bottom.  However,  the  soil  beneath  the  reservoir  level  is  undoubtedly 
reworked  in  places  by  the  lake  water  to  form  new  lacustrine  deposits.  The 
residual  soil  consists  of  a  red  clay  containing  sand  and  chert  fragments  which 
has  been  derived  from  the  bedrock  by  solution  and  other  weathering  processes. 
Colluvium  is  formed  along  the  valley  slopes  by  residual  materials  moving 
downslope  under  the  influence  of  slopewash  and  mass-wasting  such  as  soil  creep. 
The  alluvial  soils  consist  of  sorted  or  semi-sorted  deposits  of  clay,  silt, 
sand,  and  gr; yel  which  comprises  most  of  the  valley  fill. 

The  depth  of  overburden  at  the  pier  foundations  ranged  from  2.0  feet  at  Pier 
No.  13  on  the  east  valley  slope  to  30.3  feet  at  Pier  No.  8  in  the  valley  fill. 
The  residual  and  colluvial  soils  on  the  east  valley  slope  ranged  in  depth  from 
2.0  feet  at  Pier  No.  13  to  4.8  feet  at  Pier  No.  12.  However,  the  deposits  on 

the  west  valley  slope  were  considerably  thicker  and  ranged  in  depth  from 

4.2  feet  at  Pier  No.  1  to  27.7  feet  at  Pier  No.  4.  The  deepest  overburden  was 

30.3  feet  in  the  alluvium  at  Pier  No.  8,  but  Pier  No.  9  had  only  2.7  feet  to 
3.7  feet  of  alluvium.  Otherwise,  the  shallowest  alluvium  was  17.1  feet  at  Pier 
No.  10  and  depths  usually  ranged  around  25  feet  +. 
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The  depth  of  overburden  was  relatively  shallow  on  both  bridge  abutments.  On 
the  east  abutment  overburden  ranged  from  3.5  to  17.5  feet  deep,  and  on  the  west 
abutment  it  ranged  from  0.5  to  9.5  feet  in  depth. 

3-08.  Bedrock  Geology  for  Highway  101  Bridge.  The  bedrock  of  the  bridge 
foundation  on  Highway  101  was  generally  similar  to  that  on  Highway  62.  However, 
there  were  a  few  exceptions  due  to  local  formation  variations,  degree  of 
fracturing,  and  solution  effects. 

The  bedrock  encountered  throughout  the  foundation  was  the  undifferentiated 
Cotter  and  Jefferson  City  Dolomites  of  the  lower  Ordovician  Period.  It  was 
generally  a  thin  to  massive  bedded,  moderately  hard  to  hard,  gray  to  buff, 
moderately  fractured  and  jointed  dolomite  which  was  occasionally  sandy, 
gradational  to  dolomitic  limestone,  or  interbedded  with  thin  layers  of  shale. 
Hard,  tightly  cemented,  white  quartzitic  sandstone  was  encountered  in  Piers 
Nos.  1  and  2.  These  appeared  to  be  lenticular  deposits  which  varied  in 
thickness  from  less  than  a  foot  to  6.58  feet.  Both  nodules  and  layers  of  chert 
and  flint  were  relatively  common.  Vugs  and  druses  often  occurred  in  zones  and 
were  usually  lined  with  crystals  of  quartz,  calcite,  or  dolomite.  For  the  most 
part,  weathering  was  slight  to  moderate  except  in  extremely  fractured  and 
jointed  areas. 

Although  there  were  zones  of  frequent  fracturing  throughout  the  foundation, 
the  sockets  for  Piers  No.  2  through  5  were  the  most  intensely  fractured. 
Weathering  in  this  area  was  evidenced  by  considerable  iron  staining.  Otherwise, 
fractures  and  joints  were  often  healed  with  silica,  carbonate,  or  iron  oxide 
cement.  No  slickensides  or  fault  displacements  were  noted  in  any  of  the 
fractures. 

The  first  five  piers  contained  several  zones  of  a  soft,  porous,  sometimes 
friable,  yellow  to  buff  to  tan  rock  which  was  initially  called  siltstone. 
However,  some  of  the  material  encountered  in  these  soft  rock  zones  appeared  to 
be  soft,  weathered  dolomite  with  the  same  structure  as  the  surrounding 
formations.  It  has  been  noted  that  R.  L.  Heller  (1954)  described  the  Jefferson 
City  Dolomite  as  commonly  containing  a  "very  fine-grained,  thin  to  massive 
bedded,  argillaceous  to  silty,  gray  to  buff  cotton  rock".  "Cotton  rock"  is 
defined  by  the  American  Geological  Institute's  Glossary  of  Geology  (1974)  as  "a 
terra  used  in  Missouri  for  a  soft,  fine-grained,  siliceous,  white  to  slightly 
gray  or  buff  magnesian  limestone  having  a  chalky  or  porous  appearance  that  is 
suggestive  of  cotton".  This  definition  closely  fits  the  soft,  porous  rock  which 
was  described  as  siltstone  in  the  field  logs  and  previous  reports  on  the  Highway 
101  Bridge  foundation.  The  occurrence  of  this  rock  in  the  most  fractured  and 
jointed  area  of  either  bridge  foundation  suggests  that  the  cherty,  often 
siliceous  dolomite  was  subjected  to  intense  solution  activity  giving  it  the 
altered  cotton  rock  appearance.  An  x-ray  diffraction  analysis  was  conducted  on 
a  small  sample  taken  from  soft  rock  zone  in  the  we3t  socket  of  Pier  5.  The 
analysis  indicated  that  the  sample  was  high  in  silica  with  small  amounts  of 
dolomite,  mica,  and  iron.  Thi3  could  be  interpreted  as  a  weathered  chert  or  a 
highly  siliceous  dolomite  having  most  of  the  soluble  dolomite  leached  away.  In 
any  case,  the  3oft  rock  appears  to  be  the  product  of  solution  weathering  rather 
than  a  siltstone  deposit. 
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There  were  both  clay-filled  and  open  cavities  which  varied  in  size,  but  only 
Piers  Nos.  1  and  5  had  any  large  enough  to  require  design  adjustments.  The  east 
socket  of  Pier  No.  1  was  deepened  8  feet  due  to  a  clay-filled  cavity  vrtiich  had  a 
deep  pocket  covering  abot  80  square  feet  of  the  socket  wall.  At  Pier  No.  5  the 
top  of  socket  was  raised  14  feet  above  design  elevation  due  to  deep  recesses 
which  occurred  in  the  lower  west  socket.  However,  drilling  action,  time,  and 
cuttings  indicated  that  the  recesses  were  probably  caved-in  areas  of  soft  rock 
rather  than  solution  cavities. 

3-09.  Overburden  for  Highway  101  Bridge.  The  general  soils  types  and 
descriptions  are  the  same  for  the  overburden  at  the  Highway  101  Bridge  as  for 
that  at  the  Highway  62  Bridge.  The  valley  slopes  are  covered  with  residual  and 
colluvial  deposits  of  red  sandy  and  cherty  clay.  The  valley  fill  consists 
mostly  of  alluvial  deposits  of  clay,  silt,  sand,  and  gravel. 

The  depth  of  overburden  at  the  pier  foundations  ranged  from  2.9  feet  at  Pier 
No.  5  on  the  valley  bottom  to  52.2  feet  at  Pier  No.  10  on  the  north  valley 
slope.  The  overburden  was  thinnest  near  the  center  of  the  valley  and  thickened 
progressively  toward  the  valley  sides.  Depth  of  overburden  was  no  greater  than 
11.0  feet  through  Piers  Nos.  4,  5,  6,  and  7.  Overburden  on  the  south  valley 
bottom  was  16.3  feet  to  26.5  feet  thick  at  Pier  No.  2.  On  the  north  valley 
bottom  it  was  22.2  feet  to  23.0  feet  thick  at  Pier  No.  8.  Overburden  on  the 
south  valley  slope  was  18.7  to  19.5  feet  thick  at  Pier  No.  1.  On  the  north 
valley  slope  it  ranged  from  24.4  feet  thick  at  Pier  No.  9  to  52.2  feet  thick  at 
Pier  No.  10. 

The  depth  of  overburden  varied  considerably  on  both  bridge  abutments,  but 
particularly  on  the  south  abutment  where  solution  weathered  pinnacles  apparently 
existed.  The  depth  of  overburden  on  the  south  abutment  ranged  from  2.5  to 
21.0  feet  and  on  the  north  abutment  it  ranged  from  15.0  and  27.5  feet. 

3-10.  Engineering  Characteristics  of  Bedrock.  The  Unconfined  Compressive 
Strength  and  the  Modulus  of  Elasticity  were  considered  the  two  most  important 
and  reliable  parameters  of  the  bedrock  foundation.  The  Modulus  of  Elasticity 
was  based  on  the  slope  of  the  stress-strain  curve  at  a  point  equal  to 
50  percent  of  the  ultimate  unconfined  compressive  strength  which  tends  to 
represent  a  linear  stres3-strain  relationship.  From  laboratory  tests  on  rock 
cores  and  other  data  obtained  from  the  subsurface  investigations,  the  Modulus  of 
Elasticity  was  found  to  range  from  112,000  TSF  (tons  per  square  foot)  to 
400,000  TSF.  A  general  Modulus  of  Elasticity  of  125,000  TSF  was  considered 
reasonably  applicable  for  both  bridge  foundations  with  a  Maximum  Allowable  End 
Bearing  of  35  TSF  at  the  socket  bottom.  However,  no  side  friction  was  included 
in  developing  the  axial  capacity,  and  considerable  support  would  actually  be 
developed  by  the  concrete-bedrock  interaction  throughout  the  socket  depth. 

3-11.  Engineering  Characteristics  of  Overburden.  The  bridge  foundations 
are  primarily  dependent  on  the  physical  characteristics  of  the  bedrock  rather 
than  the  overburden.  Therefore,  no  strength  test3  such  as  Unconfined 
Compression,  Triaxial  Shear,  or  Direct  Shear  tests  were  performed  on  the 
overburden  material.  However,  general  overburden  characteristics  were  defined 
according  to  the  Unified  Soil  Classification,  the  Pocket  Penetrometer  Test  which 
gives  an  approximate  soil  shearing  strength,  and  the  Standard  Penetration  Test 
which  gives  the  penetration  resistance  and  consistency  of  cohesive  soils.  This 
information  was  recorded  on  the  exploratory  boring  logs. 
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PART  IV 

SPECIAL  DESIGN  CONSIDERATIONS 


The  sockets  were  analyzed  for  stresses  due  to  design  bending  moments  and  design 
shears,  assuming  a  rock  modulus  of  125,000  TSF.  The  results  of  this  analysis 
indicated  the  following  conclusions: 

a.  The  maximum  lateral  pressure  on  the  surrounding  rock  would  be 
approximately  90  kips.  Any  local  yielding  of  the  rock  would  result  in 
significantly  lower  lateral  pressure. 

b.  Calculated  maximum  shears  vary  depending  on  the  rock  modulus 
assumed.  Unit  shear  stresses  cannot  be  calculated  because  the  shear  acts  on 
both  the  concrete  and  the  rock.  The  maximum  unit  shear  stress  occurs  at  the  top 
of  socket  and  is  approximately  20  p.s.i. 

c.  There  would  not  be  a  significant  increase  in  bending  moment  from 
that  at  the  top  of  socket,  regardless  of  local  yielding. 

d.  Bending  moments  would  be  reduced  to  the  level  that  the  socket 
without  reinforcing  steel  could  adequately  resist  the  moment  at  any  point 
10  feet  or  more  below  the  top  of  socket. 

e.  Local  yielding  of  the  top  of  socket  would  not  signif icant ly 
increase  bending  moments  in  the  columns.  Maximum  deflection  at  the  top  of 
socket  due  to  local  yeilding  would  be  0.002  feet. 

f.  The  surrounding  rock  within  the  top  10  feet  of  socket  could  be 
somewhat  broken,  thus  permitting  localized  yielding;  however,  the  average 
joint-fracture  spacing  for  the  top  10  feet  increment  should  be  no  closer  than 
1-1/2  inch.  The  bottom  10  feet  of  surrounding  rock  should  have  minimum  of 
broken  rock.  The  average  joint-fracture  spacing  for  the  lower  10  feet  of  socket 
should  be  no  closer  than  6  inches. 

g.  If  the  bottom  of  the  socket  would  be  lowered  by  less  than  10  feet, 
it  would  not  be  necessary  to  extend  the  reinforcing  steel  cage  if  it  could  be 
adequately  supported  during  placement  of  tremie  concrete. 

The  point  of  fixity  was  assumed  for  design  at  1  foot  below  the  top  of  rock 
socket  for  determining  the  equivalent  column  length  in  the  longitudinal  frame 
analysis  for  earthquake  forces.  It  was  determined  that  the  top  of  rock  socket 
elevations  could  be  lowered  5  feet  without  a  significant  effect  on  the  bridge 
design  analysis. 

The  sockets  were  designed  for  bearing  at  the  bottom  of  the  socket  at 
20  TSF.  However,  significant  side  friction  in  the  constructed  sockets  would 
reduce  the  end  bearing  too  much  less  than  20  TSF.  Therefore,  it  was  considered 
that  up  to  25  percent  of  the  socket  bottom  did  not  have  to  be  sound  rock,  but  at 
least  10  vertical  feet  of  solid  rock  should  be  immediately  below  the  bottom  of 
the  socket. 
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If  a  clay  and/or  cavity  zone  occurred  continuously  around  a  socket  wall 
with  a  total  thickness  greater  than  1.0  foot,  the  design  recommendation  was  that 
the  bottom  of  the  rock  socket  should  be  lowered  1.0  foot  for  each  1.0  foot  of 
the  zone's  thickness. 

If  cavities  occurred  which  extend  over  more  than  10  square  feet  of  a  socket 
wall,  the  design  recommendation  was  that  the  bottom  of  the  rock  socket  should  be 
lowered  1.0  foot  for  each  10.0  square  feet  of  the  cavity  area. 
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PART  V 

EXCAVATION  PROCEDURES 


5-01 .  Overburden  Excavation.  Overburden  was  excavated  to  bedrock  at  the 
east  abutment  of  Highway  62  and  at  Pier  No.  1  of  Highway  62.  Otherwise,  there 
was  little  to  no  overburden  excavation  on  the  other  abutments  of  the  bridges, 
3ince  embankment  was  placed  essentially  on  the  ground  surface.  However,  the 
ground  surface  was  stripped  and  scarified  as  required  for  foundation 
preparation.  Also,  benching  was  required  for  any  ground  surface  which  sloped 
greater  than  1  vertical  to  3  horizontal.  Most  of  the  overburden  excavation  on 
land  was  conducted  with  977  L  loaders,  but  a  backhoe  was  used  for  the  spread 
footing  excavations  at  Pier  No.  1,  Highway  62  and  Pier  No.  11,  Highway  101. 

Overburden  was  excavated  at  each  rock  socket  location  by  a  crane  equipped 
with  a  clam  shell  bucket.  The  uneven  and  weathered  bedrock  surface  was  loosened 
by  repeatedly  dropping  a  large  chisel-pointed  chopping  bar  over  .he  excavation 
area.  Upon  removal  of  the  loosened  rock  with  the  overburden,  the  socket 
bedrock  surface  was  left  reasonably  level  in  most  cases.  The  overburden 
excavation  and  disposal  was  kept  entirely  underwater  and  near  the  lake  bottom  to 
avoid  turbidity  problems, 

5-02.  Rock  Excavation.  The  majority  of  the  rock  excavation  was  by 
drilling  of  rock  sockets  for  the  22  piers  located  in  water.  The  procedure  began 
by  stationing  a  two-holed  template  barge  over  the  drill  site  with  four  steel 
anchors.  Two  10-foot-diameter  casings  equipped  with  ripping  teeth  were  then 
lowered  to  the  lake  bottom  through  the  template  holes.  Each  casing  was 
connected  to  the  kelly  and  turned  with  the  drill  rig  until  the  ripping  teeth  had 
cut  a  firm  seat  into  the  rock  formation.  In  some  cases  sand  and/or  grout  were 
poured  on  the  top  of  rock  to  provide  a  smoother  starting  surface.  Finally,  the 
8-foot-4-inch  drill  bit  was  lowered  through  the  casing  and  drilling  began. 

Reverse  rotary  was  the  primary  method  of  drilling  except  at  a  couple  of 
locations  where  straight  rotary  was  used.  In  reverse  rotary  drilling  the 
cuttings  were  lifted  to  the  surface  by  air  pressure  through  an  8-inch  pipe  in 
the  center  of  the  kelly-drill  stem  and  then  were  forced  through  a  hose  into  a 
disposal  barge.  The  cuttings  were  lifted  in  a  mixture  of  about  50-percent  air 
and  50-percent  water  with  a  flow  of  approximately  2,000  gal /min.  The  disposal 
barge  filtered  the  drill  water  through  two  barriers  of  Bidum  C-42  fabric  before 
releasing  it  into  the  bottom  of  the  lake  through  a  6-foot-diameter  pipe.  The 
cuttings  were  retained  in  the  barge  to  be  emptied  at  a  designated  spoil  pit  on 
land.  However,  it  was  necessary  for  the  depth  of  water  to  equal  approximately 
two-thirds  of  the  height  of  the  drill  3tem  for  the  reverse  rotary  system  to  have 
enough  lift  pressure  to  remove  the  cuttings  properly.  Therefore,  due  to  shallow 
water  at  Pier  No.  13  on  Highway  62  and  Pier  No.  1  on  Highway  101,  the  reverse 
rotary  system  was  converted  to  straight  rotary  with  air  pressure  assistance.  In 
straight  rotary  the  drill  cuttings  rose  to  the  surface  with  the  drill  water 
which  flowed  upward  through  the  annular  space  on  the  outside  of  the  kelly-drill 
stem.  The  cuttings  and  drill  water  then  flowed  out  of  the  casing  through  3lot3 
just  above  the  lake  surface.  Since  both  of  these  piers  were  located  within  a 
few  feet  of  dry  land,  the  drill  water  and  cuttings  were  separated  from  the  open 
lake  by  a  tarp  curtain  which  was  spread  from  the  drill  barge  to  the  shore. 
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The  socket  drill  was  designed  and  constructed  by  the  Steven  M.  Hain 
Company,  Inc.  of  Garland,  Texas,  and  wa3  operated  on  a  Manitowoc  4100  crane. 

The  drill  bit  assembly  was  8  feet  4  inches  in  diameter  and  consisted  of 
14  roller-cone,  carbide  tipped  bits  arranged  in  concentric  pattern  on  a  circular 
connecting  plate.  Several  steel  plates  were  added  above  the  drill  bits  to  give 
a  total  assembly  weight  of  120,000  pounds.  The  bit  was  designed  to  operate  with 
a  crushing  action  assisted  by  water  jetting,  and  it  appeared  to  perform  best  in 
hard,  brittle  material  which  was  characteristic  of  much  of  the  local  dolomite. 

The  only  rock  excavation  other  than  drilling  was  on  Highway  62  at  the  east 
bridge  abutment  and  at  the  spread  footing  foundation  of  Pier  No.  1.  These 
excavations  were  relatively  small  and  were  accomplished  with  an  air  percussion 
hammer  operated  on  a  backhoe. 
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PART  VI 

PILE  INSTALLATIONS 


Both  vertical  and  battered  piles  were  installed  at  all  four  bridge 
abutments  and  at  Pier  No.  11,  Highway  101.  All  of  the  piles  were  HP12X53  in 
size  and  had  a  maximum  bearing  per  pile  of  55  tons.  The  piles  were  driven  by 
Massman  Construction  Company  using  a  Vulcan  50C  hammer.  Refusal  for  this  hammer 
was  defined  by  the  Contracting  Officer  as  five  blows  for  the  last  one-quarter 
inch  of  driving,  or  when  damage  to  the  top  of  the  piling  occurred  as  judged  by 
the  Contracting  Officer's  representative. 


6-01.  Piles  for  East  Abutment,  Highway  62.  The  Highway  62  east  abutment 
was  primarily  founded  on  bedrock,  but  four  piles  were  driven  in  the  wingwall 
foundations.  There  was  a  vertical  pile  and  a  battered  pile  for  each  of  the  two 
wingwalls,  and  the  battered  piles  sloped  at  4  inches  per  foot.  The  pile  tip 
elevations  at  the  north  wingwall  were  587.4  for  the  battered  pile  and  587.6  for 
the  vertical  pile  with  a  penetration  of  9.9  feet  and  9.1  feet  respectively.  The 
pile  tip  elevations  at  the  south  wingwall  were  592.1  for  the  battered  pile  and 
591.3  for  the  vertical  pile  with  a  penetration  of  9.1  feet  and  9.4  feet 
respectively. 

6-02.  Piles  for  West  Abutment,  Highway  62.  There  were  13  vertical  piles 
and  16  battered  piles  driven  in  the  west  abutment  of  Highway  62.  The  battered 
piles  had  a  slope  of  4  inches  per  foot.  The  pile  tip  elevations  were  estimated 
in  the  plans  to  be  about  584  for  the  abutment  proper  and  588  for  the  wingwalls; 
the  actual  elevations  ranged  from  583.90  to  592.32.  Penetration  ranged  from 
19.10  feet  to  31.45  feet  for  the  vertical  piles  and  from  22.1  feet  to 
34.07  feet  for  the  battered  piles. 

6-03.  Piles  for  Pier  No.  11,  Highway  101.  There  were  20  vertical  piles 
and  20  battered  piles  driven  at  Pier  No.  11,  Highway  101.  Each  spread  footing 
had  10  vertical  piles,  5  piles  battered  to  the  north,  and  5  piles  battered  to 
the  south.  The  battered  piles  had  a  slope  of  3  inches  per  foot.  The  pile  tip 
elevations  were  estimated  in  the  plans  to  be  at  about  515  for  the  west  footing 
and  529  for  the  east  footing;  the  actual  elevations  ranged  from  514.7  to  543.9. 
Penetration  ranged  from  19.3  feet  to  39.4  feet  for  the  vertical  piles  and  from 
11.8  feet  to  42.6  feet  for  the  battered  piles. 

6-04.  Piles  for  North  Abutment,  Highway  101.  There  were  11  vertical  piles 
and  12  battered  piles  driven  in  the  north  abutment  of  Highway  101.  The  battered 
piles  had  a  slope  of  4  inches  per  foot.  The  pile  tip  elevations  were  estimated 
in  the  plans  to  be  from  568  to  578  for  the  abutment  proper,  560  for  the  west 
wingwall,  and  607  for  the  east  wingwall;  the  actual  elevations  ranged  from 
578.56  to  593.77.  Penetration  ranged  from  19.5  feet  to  33.8  feet  for  the 
vertical  piles  and  from  21.3  feet  to  36.3  feet  for  the  battered  piles. 

6-05.  Piles  for  South  Abutment,  Highway  101.  There  were  4  vertical  piles 
and  3  battered  piles  driven  in  the  30uth  abutment  of  Highway  101.  A  vertical 
pile  and  a  battered  pile  were  driven  at  each  wingwall,  and  the  other  3  piles 
were  driven  in  the  abutment  proper.  The  battered  piles  had  a  slope  of 
4  inches  per  foot.  The  pile  tip  elevations  ranged  from  579.35  to  584.60  for 
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Che  wingwalis  and  from  575.85  to  577.45  for  the  abutment  proper.  Penetration 
ranged  from  11.9  feet  to  19.5  feet  for  the  vertical  piles  and  from  13.0  feet  to 
20.1  feet  for  the  battered  piles. 

Bedrock  was  too  high  in  most  places  for  the  piles  to  be  driven  to  a 
suitable  depth  in  the  south  abutment;  therefore,  16  additional  piles  were 
concreted  in  drilled  holes.  These  holes  were  18  inches  in  diameter  and 
consisted  of  7  vertical  holes  and  9  battered  holes  sloping  at  30  degrees  from 
vertical.  The  vertical  holes  were  drilled  at  least  2.0  feet  into  sound  rock  and 
ranged  in  depth  from  5.1  feet  to  12.9  feet.  The  battered  holes  extended  from  an 
approximate  ground  elevation  of  588  to  elevation  577  and  encountered  sound  rock 
at  a  depth  of  4.7  feet  and  above.  In  each  hole  concrete  was  poured  around  a 
pile  and  vibrated  into  place. 
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PART  VII 

CHARACTER  OF  FOUNDATION 


The  foundation  proved  to  be  quite  good  for  both  bridges.  Most  solution 
cavities  encountered  were  relatively  small,  fracturing  was  usually  moderate  with 
most  of  the  intense  fracturing  in  restricted  zones,  and  there  wa3  no  evidence  of 
faulting.  There  were  zones  of  soft,  weathered  dolomite  and  chert  in  the  first 
five  pier  foundations  of  Highway  101,  but  most  of  the  rock  beneath  both  bridges 
was  a  hard,  blocky  to  massive  dolomite  that  was  easily  drilled.  Although  the 
contract  bidding  schedule  for  each  bridge  allowed  50  additional  linear  feet  of 
rock  excavation  to  replace  poor  socket  conditions,  the  only  such  extended 
excavation  was  8  linear  feet  in  the  east  socket  of  Pier  1,  Highway  101.  Rock 
socket  drilling  logs  are  included  in  Appendix  B  of  this  report. 

The  following  is  a  summary  of  the  foundation  conditions  encountered  in  each 
rock  socket:  (Sheets  6  through  52  of  the  attached  drawings  are  detailed 
geologic  maps  of  each  drilled  rock  socket.) 

7-01.  North  Socket,  Pier  2,  Highway  62  (elev.  482.27  to  503.30).  The  rock 
surface  was  relatively  smooth  with  no  cavities.  There  were  a  few  blocky  areas, 
but  the  rock  was  mostly  massive.  Vertical  fractures  were  most  prominent  in  the 
lower  portion  of  the  socket,  and  horizontal  fractures  were  more  prevalent  in  the 
upper  portion.  The  drilled  rock  was  moderately  hard  to  hard  dolomite  with  a 
trace  of  shale  and  clay.  There  was  a  4 . 5- foot-thick  bed  of  quartzitic  sandstone 
or  orthoquartzite  at  elevation  489.10. 

7-02 .  South  Socket,  Pier  2,  Highway  62  (elev.  482.56  to  503.30).  The 
rock  surface  was  relatively  smooth  but  somewhat  more  fractured  than  the 
adjacent  north  socket.  Nearly  vertical  to  diagonal  fractures  were  prominent 
in  the  lower  three- fourths  of  the  socket.  Horizontal  fractures  were  prevalent 
in  three  zones  which  occured  in  the  lower,  middle,  and  upper  socket.  There  were 
no  major  cavities  but  some  occasional  vugs.  The  drilled  rock  was  moderately 
hard  to  hard  dolomite  with  traces  of  shale  and  chert.  There  was  a  3.9-foot- 
thick  quartzitic  sandstone  bed  at  elevation  488.37. 

7-03,  North  Socket,  Pier  3,  Highway  62  (elev.  451.00  to  471.00).  This 
socket  had  a  noticeable  cavity  which  was  apparently  derived  by  the  solution 
weathering  of  a  vertical  joint.  The  cavity  covered  approximately  6.0  square 
feet  of  socket  surface  area  between  elevations  463  and  471.  However,  it  was 
not  large  enough  to  require  any  remedial  action.  There  were  also  a  few 
smaller  cavities  and  vugs.  There  was  a  prominent  11-foot-long  horizontal 
ledge  at  elevation  468.3  which  may  have  been  part  of  a  cavity  floor.  The 
rock  was  broken  to  blocky  near  the  rock  ledge,  but  otherwise  blocky  to  massive. 
The  predominant  fracturing  was  nearly  vertical  throughout  the  socket.  The 
drilled  rock  was  moderately  hard  to  hard  dolomite  with  occasional  chert  and  a 
trace  of  green  mudstone. 

7-04.  South  Socket,  Pier  3,  Highway  62  (elev.  451.00  to  471.00).  The 
rock  surface  was  blocky  to  massive  and  relatively  smooth  with  a  few  small 
cavities  and  vugs.  Most  fractures  were  nearly  vertical,  but  three  closely 
spaced  horizontal  fractures  were  conspicuous  in  the  eastern  half  of  the  socket 
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at  about  elevation  466.  The  drilled  rock  was  moderately  hard  to  hard  dolomite 
with  a  1.4-foot-thick  bed  of  quartzitic  sandstone  at  elevation  456.9  and  an 
0.2-foot-thick  layer  of  claystone  at  elevation  458.6. 

7-05.  North  Socket,  Pier  4,  Highway  62  (elev.  426.85  to  448.00).  There 
was  a  zone  of  cavities  near  elevation  439  and  another  near  elevation  448. 
However,  many  of  the  cavities  were  shallow,  and  none  occupied  over  a  few  square 
feet  of  the  socket  wall.  The  area  between  these  cavity  zones  contained 
occasional  vugs  and  small  cavities.  Otherwise,  the  rock  surface  was  relatively 
smooth.  There  were  a  number  of  minor  diagonal  fractures,  but  the  most  prominent 
fracturing  was  horizontal,  especially  below  elevation  437.  The  drilled  rock  was 
moderately  hard  to  hard  dolomite  with  traces  of  shale,  some  clay  in  cavities,  a 
l. 2-foot-  thick  seam  of  chert  at  elevation  441.59,  occasional  chert  nodules,  and 
a  1.6-foot-thick  bed  of  quartzitic  sandstone  at  elevation  442.79. 

7-06.  South  Socket,  Pier  4,  Highway  62  (elev.  426.87  to  448.00).  The 
rock  surface  of  this  socket  was  very  similar  to  that  of  the  adjacent  north 
socket.  There  were  two  cavity  zones,  one  near  elevation  442  and  another  near 
elevation  448  with  a  few  vugs  and  small  cavities  scattered  among  and  between  the 
two  zones.  Many  of  the  cavities  were  only  shallow  recesses,  and  none  occupied 
over  a  few  square  feet  of  the  socket  wall.  However,  some  of  the  cavities  at  the 
448  elevation  were  deep  and  extended  considerably  above  the  top  of  socket. 

There  was  no  need  to  drill  the  socket  deeper,  but  the  inner  concrete  forms  had 
to  be  set  at  about  elevation  447  to  avoid  the  cavities  at  the  top  of  socket. 

The  rock  surface  between  the  two  cavity  zones  was  somewhat  blocky.  Below 
elevation  439  the  rock  surface  was  relatively  smooth,  there  were  no  cavities, 
and  horizontal  fracturing  appeared  particularly  prominent.  The  drilled  rock  was 
moderately  hard  to  hard  dolomite  with  traces  of  shale  and  chert,  an  0.5-foot 
quartzitic  sandstone  bed  at  elevation  444.21,  and  a  2.4-foot  quartzitic 
sandstone  bed  at  elevation  441.24. 

7-07.  North  Socket,  Pier  5,  Highway  62  (elev.  406.75  to  427.30).  The  rock 
surface  was  generally  smooth  and  massive  for  the  most  part.  There  were  a  few 
vugs  but  no  large  cavities.  Horizontal  fractures  and  numerous  small  irregular 
fractures  occurred  intermittently  throughout  the  socket.  The  drilled  rock 
consisted  of  moderately  hard  to  hard  dolomite  with  occasional  shale  and  traces 
of  siltstone  and  chert. 

7-08.  South  Socket,  Pier  5,  Highway  62  (elev.  406.91  to  427.30).  The  rock 
surface  was  relatively  smooth  and  varied  from  massive  to  blocky.  There  was  a 
zone  of  small  shallow  cavities  along  a  horizontal  joint  at  elevation  419,20. 
Horizontal  fractures  and  numerous  small  irregular  fractures  were  prevalent 
throughout  the  socket.  The  drilled  rock  was  moderately  hard  to  hard  dolomite 
with  a  few  thin  sandstone  and  shale  layers. 

7-09.  North  Socket,  Pier  6,  Highway  62  (elev.  408.75  to  429.00).  The  rock 
surface  was  generally  smooth  except  for  a  vuggy  zone  with  intermittent  small 
shallow  cavities  between  elevations  415  and  419.  Diagonal  to  vertical  fractures 
were  most  numerous  below  elevation  418,  but  horizontal  fractures  were  prominent 
throughout  the  socket.  The  drilled  rock  was  moderately  hard  to  hard  dolomite 
with  a  few  chert  nodules  and  occasional  thin  layers  of  shale.  Some  clay 
occurred  in  small  cavities. 


16 


7-10.  South  Socket,  Pier  6,  Highway  62  (elev.  408.10  to  429.00).  This 
socket  was  very  similar  to  the  adjacent  north  socket.  The  rock  surface  was 
generally  smooth  except  for  a  vuggy  zone  with  intermittent  small  shallow 
cavities  between  elevations  416  and  418.50.  Diagonal  to  vertical  fractures  were 
most  numerous  below  elevation  417,  but  horizontal  fractures  were  prominent 
throughout  the  socket.  The  drilled  rock  was  moderately  hard  to  hard  dolomite 
with  some  chert  and  occasional  thin  shale  layers.  Some  clay  occurred  in  small 
cavit ies . 

7-11.  North  Socket,  Pier  7,  Highway  62  (elev.  409.52  to  428.90).  The  rock 
surface  was  generally  smooth,  but  there  were  several  cavities  scattered 
throughout  the  socket  with  the  largest  covering  an  area  of  about  2  square  feet. 
There  were  two  zones  of  horizontal  fractures,  one  between  elevations  415.5  and 
418.5  and  another  above  428.6.  Otherwise,  the  fractures  were  generally  small 
and  irregular  ranging  from  diagonal  to  vertical.  The  drilled  rock  was 
moderately  hard  dolomite  with  occasional  chert  nodules.  There  was  some  clay  in 
a  few  of  the  cavities. 

7-12.  South  Socket,  Pier  7,  Highway  62  (elev.  408.79  to  428.90).  The  rock 
surface  was  smooth  and  massive  for  the  most  part.  A  couple  of  shallow  recesses 
occurred  between  elevations  428  and  430.  There  were  occasional  small  diagonal 
to  vertical  fractures,  but  the  most  prominent  fractures  were  horizontal.  The 
drilled  rock  was  moderately  hard  dolomite  with  some  chert  and  traces  of  shale. 

7-13.  North  Socket,  Pier  8,  Highway  62  (elev.  405.53  to  426.80).  The  rock 

surface  was  generally  smooth.  There  were  no  cavities.  Horizontal  fractures 
occurred  intermittently  throughout  the  socket,  and  there  were  a  few  small 
diagonal  to  vertical  fractures  between  elevations  412  and  420.  The  drilled  rock 
was  moderately  hard  to  hard  dolomite  with  occasional  thin  shale  seams. 

7-14.  South  Socket,  Pier  8,  Highway  62  (elev.  405.66  to  426.80).  The  rock 

surface  was  generally  smooth.  There  were  no  ravities,  but  a  few  vugs  occurred 

below  elevation  407.  There  were  occasional  small  diagonal  to  vertical 
fractures,  but  horizontal  fractures  were  predominant  throughout  the  socket.  The 
drilled  rock  was  moderately  hard  to  hard  dolomite  with  a  few  thin  shale  seams 
and  traces  of  chert. 

7-15.  North  Socket,  Pier  9,  Highway  62  (elev.  403.00  to  424.20).  There 
was  a  zone  of  cavities  in  this  socket  between  elevations  412  and  414.5.  The 
cavities  appeared  deep  in  places  and  the  largest  covered  a  surface  area  of 
about  17  square  feet.  Since  there  was  a  1.2-foot  overdrill  in  the  socket  depth, 
there  was  no  need  to  deepen  the  socket  due  to  the  cavity.  Otherwise,  the  rock 
surface  was  relatively  smooth.  The  most  prominent  fractures  were  horizontal , 
but  diagonal  to  vertical  fractures  were  scattered  throughout  the  socket.  A  zone 
of  diagonal  fractures  occurred  just  below  the  cavities  between  elevations  408 
and  412.  The  drilled  rock  was  moderately  hard  to  hard  dolomite  with  occasional 
thin  shale  seams  and  chert  nodules. 
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7-16.  South  Socket,  Pier  9,  Highway  62  (elev.  403.04  to  424.20).  A  zone 
of  cavities  also  occurred  in  this  socket,  but  they  were  at  a  slightly  lower 
elevation  than  in  the  adjacent  north  socket.  The  cavity  zone  was  between 
elevations  408  and  412.  These  cavities  appeared  deep  in  places,  but  the 
largest,  which  covered  a  surface  area  of  about  15  square  feet,  was  shallow  for 
the  most  part.  The  large  cavity  was  too  shallow  to  require  drilling  the  socket 
deeper;  however,  there  was  a  1. 16-foot  overdrill  in  the  socket  depth.  The  rock 
surface  was  otherwise  blocky  to  massive.  There  were  numerous  diagonal  fractures 
throughout  the  socket,  but  they  were  especially  prevalent  in  the  south  half. 
Horizontal  fractures  were  prominent  above  the  cavity  zone.  The  drilled  rock 
consisted  of  moderately  hard  to  hard  dolomite  with  occasional  chert,  thin  shale 
seams,  and  a  trace  of  soft  claystone. 

7-17.  North  Socket,  Pier  10,  Highway  62  (elev.  402.48  to  424.50).  There 
was  a  zone  of  shallow  cavities  between  elevations  411  and  412  which  correlated 
with  the  cavity  zones  in  the  Pier  9  sockets.  However,  the  cavities  were 
evidently  not  continuous  between  piers  since  they  were  relatively  shallow  at 
Pier  10.  Otherwise,  the  rock  surface  was  generally  smooth  and  massive  for  the 
most  part.  Horizontal  fractures  occurred  intermittently  throughout  the  socket. 
There  was  a  zone  of  prominent  diagonal  fractures  below  the  cavities  to  elevation 
407.  The  drilled  rock  was  moderately  hard  to  hard  dolomite  with  occasional  thin 
shale  seams. 

7-18.  South  Socket,  Pier  10,  Highway  62  (elev.  403.36  to  424.50).  There 
was  also  a  zone  of  shallow  cavities  in  this  socket  between  elevations  411  and 
412,  but  these  cavities  were  generally  smaller  than  those  in  the  adjacent  north 
socket.  The  rock  surface  was  relatively  smooth  but  somewhat  more  fractured  than 
the  north  socket.  There  was  a  zone  of  diagonal  fractures  below  the  cavities  to 
about  elevation  405,  and  horizontal  fractures  were  prominent  throughout  the 
socket.  The  drilled  rock  was  mostly  a  moderately  hard  to  hard  dolomite  with 
occasional  chert  and  thin  shale  seams. 

7-19.  North  Socket,  Pier  11,  Highway  62  (elev,  404.77  to  426.00).  There 
was  a  zone  of  small  shallow  cavities  and  vugs  between  elevations  414  and  416. 
Otherwise,  the  rock  surface  was  relatively  smooth  with  horizontal  fractures 
prevalent  throughout  most  of  the  socket.  There  was  a  zone  of  diagonal  fractures 
below  the  cavities  to  about  elevation  407.  Although  at  a  slightly  higher 
elevation,  this  zone  of  cavities  and  the  underlying  diagonal  fractures 
correlated  with  similar  zones  in  Piers  9  and  10.  The  drilled  rock  was 
moderately  hard  to  hard  dolomite  with  occasional  chert  and  thin  layers  of 
shale . 

7-20.  South  Socket,  Pier  11,  Highway  62  (elev.  404.90  to  426.00).  There 
was  a  zone  of  numerous  vugs  with  a  few  small  shallow  cavities  between  elevations 
414.5  and  418.  This  zone  was  similar  to  the  cavity  zone  in  the  adjacent  north 
socket,  but  it  was  more  vuggy.  The  rock  surface  was  otherwise  relatively  smooth 
although  it  was  frequently  fractured.  Diagonal  fractures  were  prominent  beneath 
the  cavity  zone,  and  horizontal  fractures  persisted  throughout  the  socket.  The 
drilled  rock  consisted  of  moderately  hard  to  hard  dolomite  with  occasional  thin 
shale  layers  and  a  trace  of  siltstone. 
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7-21.  North  Socket,  Pier  12,  Highway  62  (elev.  403.02  to  450.70).  The 
rock  surface  was  generally  blocky  with  several  shallow  cavities  and  recesses 
scattered  throughout  the  socket  between  elevations  434  and  435.  Horizontal 
fractures  were  prominent  below  elevation  434  and  above  elevation  443.  Small 
diagonal  to  vertical  fractures  occurred  throughout  the  socket.  The  drilled  rock 
was  mostly  a  moderately  hard  to  hard  dolomite  with  traces  of  siltstone  and  clay. 
Quartzitic  sandstone  occurred  between  elevations  441.78  and  435.48  interbedded 
with  hard  siliceous  dolomite. 

7-22.  South  Socket,  Pier  12,  Highway  62  (elev.  429.71  to  450.70).  The 
rock  surface  was  blocky  for  the  most  part  except  for  massive  areas  in  the  upper 
and  lower  4  feet  of  the  socket.  There  were  several  shallow  cavities  and 
recesses  scattered  through  the  central  part  of  the  socket  between  elevations  437 
and  448.  Numerous  small  irregular  fractures  occurred  in  the  blocky  cavity  area, 
but  otherwise,  horizontal  fractures  were  prominent.  Part  of  an  exploratory  core 
hole  was  observed  in  the  western  wall  of  the  socket .  The  drilled  rock  was 
moderately  hard  dolomite  with  interbedded  quartzitic  sandstone  from  elevation 
443.47  and  438.07. 

7-23.  North  Socket,  Pier  13,  Highway  62  (elev.  513.70  to  534,70)  .  The 
rock  surface  was  relatively  smooth  with  no  cavities.  There  were  numerous 
horizontal  fractures  throughout  the  socket  and  a  few  diagonal  to  vertical 
fractures.  Part  of  an  exploratory  core  hole  was  exposed  in  the  socket's  west 
wall.  The  drilled  rock  was  moderately  hard  to  hard  dolomite  with  occasional 
chert,  thin  layers  of  shale,  and  a  trace  of  sandstone. 

7-24.  South  Socket,  Pier  13,  Highway  62  (elev.  513,70  to  534.70).  The 
rock  surface  was  relatively  smooth  with  no  cavities.  There  were  numerous 
horizontal  fractures  throughout  the  socket  and  occasional  diagonal  to  vertical 
fractures.  The  drilled  rock  was  moderately  hard  to  hard  dolomite  with  a  trace 
of  chert  and  shale. 

7-25.  West  Socket,  Pier  1,  Highway  101  (elev.  497.57  to  517.90).  The 
rock  surface  was  generally  smooth  for  the  most  part  with  a  few  small  cavities 
and  shallow  recesses  below  elevation  507.  Horizontal  fractures  occurred 
intermittently  throughout  most  of  the  socket,  but  were  particularly  prevalent 
below  elevation  501.  There  were  several  scattered  vertical  to  diagonal 
fractures,  but  they  were  most  prevalent  in  the  upper  northeast  section  of  the 
socket.  The  drilled  rock  was  moderately  hard  to  hard  dolomite  with  occasional 
clay;  there  was  interbedded  quartzite  from  elevation  503.98  to  the  bottom  of  the 
socket . 

7-26.  East  Socket,  Pier  1,  Highway  101  (elev.  489.62  to  517.90).  This 
socket  had  a  cavity  around  about  8/9  of  the  wall  of  the  hole  from  elevation 
503.1  to  510.5.  The  upper  part  of  the  cavity  was  shallow,  but  the  lower  portion 
was  deep  and  involved  about  80  square  feet  of  the  socket  wall.  Therefore,  the 
socket  was  lowered  8  feet  below  the  designed  bottom,  allowing  1  foot  additional 
depth  for  each  10  square  feet  of  the  deep  cavity  area.  There  was  another  cavity 
zone  between  elevations  499.4  and  502  which  amounted  to  only  two  shallow 
recesses  about  1  foot  thick  extending  parallel  around  about  two-thirds  of  the 
socket  wall;  these  cavities  required  no  remedial  action.  There  was  also  a 
shallow  recess  from  elevation  496  to  498.2,  and  another  from  about  elevation  515 
to  518. 
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Otherwise,  the  rock  surface  was  mostly  blocky  witli  some  massive,  smooth  areas 
above  elevation  512.  Horizontal  fractures  were  prominent  below  elevation  500. 
There  were  numerous  diagonal  to  vertical  fractures  throughout  the  socket,  but 
they  were  particularly  prominent  below  elevation  493  and  in  the  northen  half  of 
the  socket  above  elevation  511.40.  The  drilled  rock  was  moderately  hard  to  hard 
dolomite  with  clay  in  cavities  and  a  trace  of  siltstone  or  weathered  dolomite. 
There  were  intermittent,  thin  quartzitic  sandstone  beds  from  elevation  502.63  to 
500.53  and  from  elevation  497.83  to  the  bottom  of  the  socket. 

7-27.  West  Socket,  Pier  2,  Highway  101  (elev.  411.68  to  432.00).  The  rock 
surface  was  smooth  and  massive  above  elevation  422.5,  but  it  was  blocky  below 
that  elevation.  There  were  prominent  horizontal  fractures  and  numerous  small 
diagonal  to  vertical  fractures  in  the  blocky  area.  There  were  no  cavities,  but 
several  small  shallow  recesses  and  vugs.  The  drilled  rock  was  moderately  hard  to 
hard  dolomite  with  occasional  chert  and  thin  beds  of  quartzitic  sandstone  at 
elevation  417.60  and  414.00. 

7-28.  East  Socket,  Pier  2,  Highway  101  (elev.  411.60  to  432.00).  The  rock 
surface  was  generally  smooth  with  only  one  small  shallow  cavity  at  elevation  422. 
The  socket  was  moderately  fractured  with  a  nearly  equal  amount  of  horizontal  and 
vertical  fractures.  The  drilled  rock  was  moderately  hard  to  hard  dolomite  with 
occasional  chert.  There  was  a  quartzitic  sandstone  bed  of  0.5-foot  thickness  at 
elevation  418.58. 

7-29.  West  Focket,  Pier  3,  Highway  101  (elev.  384.46  to  405.00).  A 
vertical  joint  in  the  south  wall  was  apparently  enlarged  by  solution  into  a 
3-foot-wide  shallow  cavity  at  about  elevation  400.  Otherwise,  the  rock  surface 
was  blocky  to  massive  and  smooth.  Fractures  were  predominantly  horizontal  to 
slightly  dipped  from  horizontal  with  occasional  minor  vertical  fractures.  The 
drilled  rock  was  moderately  hard  to  hard  dolomite  with  occasional  areas  of  soft 
weathered  dolomite  and  some  chert. 

7-30.  East  Socket,  Pier  3,  Highway  101  (elev.  384.89  to  405.00).  The  rock 
surface  was  blocky  with  no  cavities,  but  there  was  a  recessed  ledge  extending 
around  most  of  the  socket  at  about  elevation  404.5.  Fractures  were  predominantly 
horizontal,  but  there  were  also  numerous  short,  diagonal  to  vertical  fractures. 
The  drilled  rock  was  moderately  hard  to  hard  dolomite  with  occasional  soft, 
weathered  dolomite,  chert,  and  traces  of  shale. 

7-31.  West  Socket,  Pier  4,  Highway  101  (elev.  399.64  to  420.00).  There 
was  a  prominent,  somewhat  enlarged  vertical  joint  which  crossed  through  the 
southwest  and  northeast  quadrants  of  the  socket.  The  rest  of  the  fractures  were 
mostly  horizontal,  but  several  were  nearly  vertical  and  relatively  short.  The 
rock  surface  was  blocky  to  massive  and  smooth,  particularly  in  the  southeast 
quadrant.  There  were  no  cavities.  The  drilled  rock  was  moderately  hard  to  hard 
dolomite  with  occasional  chert. 

7-32.  East  Socket,  Pier  4,  Highway  101  (elev.  399.60  to  420.00).  There 
was  ?.  cavity  which  covered  about  7  square  feet  of  the  socket's  southwest  wall 
from  elevation  413.3  to  415.8,  The  rock  surface  was  mostly  blocky,  although  it 
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somewhat  more  massive  and  smooth  in  the  northeast  wall.  The  blocky  surface  with 
frequent  fracturing  was  most  prominent  in  the  cavity  area  between  elevations  412 
and  417.  Vertical  fracturing  was  prevalent  in  the  southeast  wall.  The  drilled 
rock  was  moderately  hard  to  hard  dolomite  with  occasional  chert. 

7-33.  West  Socket,  Pier  3,  Highway  101  (elev.  396.10  to  430.00).  There 
was  a  large,  deeply  recessed  area  in  the  bottom  portion  of  this  socket  from 
elevation  346.10  to  405.00.  Therefore,  the  top  of  the  rock  socket  was  raised 
from  a  planned  elevation  of  416.00  to  430.00  to  compensate  for  lost  surface  area 
in  the  socket  wall.  There  were  other  shallow  recesses  and  small  cavities 
throughout  the  socket,  but  none  of  any  consequence.  The  rock  surface  was  blocky 
for  the  most  part  to  occasionally  broken,  and  the  prominent  jointing  appeared  to 
dip  at  about  5  degrees  to  30  degrees  from  horizontal.  The  drilled  rock  was 
moderately  hard  to  hard  dolomite  with  a  trace  of  chert  and  areas  of  soft 
weathered  dolomite  which  appeared  somewhat  similar  to  a  soft  siltstone. 

7-34.  East  Socket,  Pier  5,  Highway  101  (elev.  395.75  to  430.00).  This 
socket  was  generally  similar  to  the  adjacent  west  socket,  but  there  were  no 
deep,  extensive  recesses  or  cavities.  However,  the  top  of  socket  was  raised  to 
elevation  430.00  to  match  the  top  of  socket  elevation  for  the  west  socket. 

There  were  several  shallow  recesses  and  small  cavities  throughout  the  socket, 
hut  none  that  would  cause  any  problems.  The  rock  surface  was  mostly  blocky  to 
occasionally  broken  with  frequent  fractures  of  various  attitudes.  The  drilled 
rock  was  moderately  hard  to  hard  dolomite  for  the  most  part  with  areas  of  soft 
weathered  dolomite,  a  1.5-foot-thick  sandstone  bed  at  elevation  408.51  and 
occasional  chert. 

7-35.  West  Socket,  Pier  6,  Highway  101  (elev.  419.02  to  439,70).  The  rock 
surface  was  relatively  smooth  with  no  cavities.  Horizontal  fractures  were 
predominant  throughout  the  socket  with  occasional  diagonal  to  vertical 
fractures.  The  drilled  rock  was  moderately  hard  to  hard  dolomite  with  some 
interbedded  chert  and  traces  of  shale. 

7-36.  E'~  3t  Socket,  Pier  6,  Highway  101  (elev.  419.25  to  439.70).  There 

was  a  large  vertical  joint  which  crossed  through  the  southwest  and  northeast 
quadrants  of  the  socket.  There  were  sections  along  the  joint  enlarged  into 
shallow  recesses  by  solution.  Also,  a  shallow  recessed  ledge  extended  around 
the  top  of  the  socket  at  about  elevation  439.60.  Otherwise,  the  rock  surface 
was  relatively  smooth.  Fractures  were  predominantly  horizontal.  The  diagonal 
to  vertical  fractures  were  most  prevalent  in  the  northwest  wall.  The  drilled 
rock  was  moderately  hard  to  hard  dolomite  with  occasional  chert. 

7-37 .  West  Socket,  Pier  7,  Highway  101  (elev.  430.22  to  450.60).  The  rock 
surface  was  relatively  smooth  and  massive  to  occasionally  blocky.  There  were  no 
cavities.  The  predominant  fracturing  was  horizontal  with  intermittent  vertical 
fractures.  The  drilled  rock  was  moderately  hard  to  hard  dolomite  with 
occasional  chert. 

7-38.  East  Socket,  Pier  7,  Highway  101  (elev.  430.00  to  450.60).  The  rock 
surface  was  generally  smooth  and  massive  with  no  cavities,  although  there  were  a 
few  vugs.  Fracturing  was  low  to  moderate  intensity  with  intermittent  horizontal 
and  short,  nearly  vertical  fractures.  The  drilled  rock  was  moderately  hard  to 
hard  dolomite  with  occasional  chert. 
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7-39.  West  Socket,  Pier  8,  Highway  101  (elev.  434.40  to  454.50).  The  rock 
surface  was  blocky  to  massive  and  smooth  with  no  cavities.  Fracturing  was 
relatively  moderate  in  the  lower  portion  of  the  socket  and  became  more  frequent 
above  elevation  448  where  the  rock  became  more  blocky.  The  fractures  ranged 
from  horizontal  to  nearly  vertical.  The  drilled  rock  was  moderately  hard  to 
hard  dolomite  with  occasional  chert  and  a  trace  of  shale. 

7-40.  East  Socket,  Pier  8,  Highway  101  (elev.  434.24  to  454.50).  The 
rock  surface  was  relatively  smooth  except  for  a  shallow  cavity  or  recess  around 
about  half  of  the  socket  between  elevations  452.4  and  455.  Fractures  were 
predominantly  horizontal  below  elevation  444  and  nearly  vertical  for  the  most 
part  above  elevation  444.  The  rock  was  massive  with  practically  no  fracturing 
below  elevation  439.  The  drilled  rock  was  moderately  hard  to  hard  dolomite  with 
occasional  chert  and  traces  of  shale. 

7-41.  West  Socket,  Pier  9,  Highway  101  (elev.  434.31  to  455.50).  The  rock 
surface  was  blocky  to  massive  with  a  vuggy  zone  between  elevations  445.3 
and  449,3.  There  were  also  a  few  small  cavities  and  shallow  recesses. 

Fracturing  was  mostly  of  slight  to  moderate  intensity,  although  it  was  frequent 
in  a  few  blocky  areas  and  in  isolated  zones  of  numerous  short,  vertical 
fractures.  The  drilled  rock  was  moderately  hard  to  hard  dolomite  with 
occasional  chert  and  a  trace  of  shale. 

7-42.  East  Socket,  Pier  9,  Highway  101  (elev.  434.41  to  455.50).  The  rock 
surface  wa3  blocky  to  massive  and  smooth.  There  were  several  small  cavities, 
shallow  recesses,  and  vuggy  zones.  Fracturing  was  frequent  in  occasional  blocky 
area3  and  otherwise  slight  to  moderate.  There  were  also  a  few  zones  of  numerous 
short,  vertical  fractures.  The  drilled  rock  was  moderately  hard  to  hard 
dolomite  with  occasional  chert. 

7-43.  West  Socket,  Pier  10,  Highway  101  (elev.  462.15  to  482.70).  The 
rock  surface  was  relatively  smooth  except  for  several  shallow  recesses.  The 
recesses  occurred  mostly  along  vertical  joints  in  the  northeast  and  southwest 
socket  wall.  Other  than  these  joints,  the  fracturing  was  mostly  horizontal 
throughout  the  socket.  The  drilled  rock  was  moderately  hard  to  hard  dolomite 
with  occasional  chert  and  traces  of  shale. 

7-44.  East  Socket,  Pier  10,  Highway  101  (elev.  462.75  to  482.70).  The 
rock  surface  was  relatively  smooth  with  no  cavities.  Horizontal  fractures  were 
prominent  throughout  the  socket  with  occasional  nearly  vertical  to  irregular 
fractures.  There  was  a  zone  of  short,  nearly  vertical  fractures  between 
elevations  470.6  and  472.  The  drilled  rock  was  moderately  hard  to  hard  dolomite 
with  traces  of  shale  and  chert.  There  was  a  small  amount  of  soft,  weathered 
dolomite  at  elevation  474.62. 
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PART  VIII 

CONSTRUCTION  MATERIALS 


The  earth  materials  used  iti  the  bridge  construction  consisted  of  riprap, 
filter  coarse  stone,  rock  fill,  concerte  aggregate,  and  fine  blend  sand,  which 
were  supplied  to  the  contractor  by  Guy  King  and  Sons  of  Mountain  Home,  Arkansas 
The  riprap,  filter  coarse  stone,  and  rock  fill  were  dolomite  obtained  from  Lee1 
Mountain  Quarry,  which  is  located  in  Marion  County,  about  2  miles  west  of 
Flippin,  Arkansas.  This  quarry  supplied  the  stone  used  in  the  construction  of 
Bull  Shoals  Dam.  The  concrete  aggregate  was  fluvial  gravel  obtained  from  areas 
leased  on  Crooked  Creek  between  the  towns  of  Flippin  and  Yellville,  Arkansas. 
The  fine  blend  sand  was  obtained  from  Silica  Products  Company,  Inc.  of  Guion, 
Arkansas.  Samples  of  these  materials  were  tested  by  the  Southwestern  Division 
Laboratory  in  Dallas,  Texas,  and  were  approved  for  use  in  the  bridge 
construction . 


PART  IX 

FOUNDATION  PROBLEM  AREAS 


The  foundation  for  both  of  the  highway  bridges  proved  to  be  quite 
competent,  and  no  future  problems  are  anticipated.  The  formation  rock  was 
generally  sound  with  relatively  few  cavities.  The  one  large  cavity  encountered 
in  the  east  socket  of  Pier  1,  Highway  101  required  deepening  of  the  socket 
8  additional  feet  in  accordance  to  design  criteria.  The  cavity  was  backfilled 
with  concrete  to  stabilize  the  foundation  and  also  provide  additional  pier 
support.  Although  a  few  zones  of  soft,  weathered  dolomite  were  encountered, 
particularly  at  Pier  5,  Highway  101,  they  were  overcorapensated  by  the  overall 
soundness  of  the  surrounding  rock,  and  by  raising  the  top  of  socket  an 
additional  14  feet  into  the  rock  above  the  original  planned  socket.  There  were 
no  major  deficiencies  noted  in  any  of  the  other  rock  sockets.  There  were  no 
serious  problems  in  the  foundation  of  either  bridge  and,  therefore,  no 
significant  variances  or  modifications  to  design  criteria  were  required  because 
of  foundation  conditions. 
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PART  X 

FOUNDATION  INSPECTION  AND  APPROVAL 

10-01.  Inspection  Equipment.  The  underwater  inspections  of  rock,  sockets 
and  core  holes  were  accomplished  with  equipment  supplied  by  Hydro  Products,  a 
Tetra  Tech  Company  with  offices  in  Houston,  Texas  and  San  Diego,  California. 

The  principal  equipment  consisted  of  a  Model  TC-125  Miniature  Underwater 
Television  Camera,  a  Model  LT-7  Underwater  Thallium  Iodide  Light  Assembly,  a 
Model  SC-303  Television  System  Control  Unit  with  pan  and  tilt  option,  a  Model 
SLD-320  Sony  Betamax  Videoca  •  ette  Recorder,  a  Model  RP-5  Underwater  Pan  and 
Tilt  Unit,  Cable  Model  C101-P,  and  a  Borehole  Camera  Light  Mounting  Bracket. 

The  required  equipment  was  mounted  on  a  steel  platform  which  was  set  over 
the  10-foot-diamater  casing  for  each  socket  inspection.  The  underwater 
television  camera  was  contained  in  an  open,  steel-frame  cage  which  was  suspended 
beneath  the  platform  by  winch  cables.  A  measuring  tape  was  attached  to  the 
electrical  television  cable  so  that  the  depth  or  vertical  positioning  of  the 
camera  could  be  controlled.  The  camera  cage  was  suspended  from  a  wheeled  table 
on  the  inspection  platform  which  could  be  rotated  360  degrees  around  a  hole  in 
the  floor  of  the  platform;  this  provided  the  horizontal  positioning  of  the 
camera.  Therefore,  the  position  of  the  camera  could  be  effectively  controlled, 
and  the  pan  and  tilt  mechanism  allowed  the  camera  to  scan  the  socket  wall  at  any 
locat ion . 

10-02.  Rock  Socket  Inspection.  The  procedure  for  the  rock  socket 
inspections  was  to  first  clean  the  socket  by  airlifting  and  then  to  map  the 
socket  while  lifting  the  television  camera  through  a  series  of  revolutions. 
Debris  and  turbid  water  were  airlifted  from  the  socket  through  an  8-  to  12-inch 
pipe  while  fresh  water  was  usually  pumped  in  from  near  the  lake  surface.  After 
airlifting,  the  inspection  platform  was  set  on  top  of  the  10-foot-diameter 
casing,  and  a  platform  elevation  was  established  for  a  base  reference.  The 
television  camera  and  cage  were  then  lowered  on  two  1/8-inch  steel  cables  using 
a  hand  winch  to  put  the  camera  within  1.5  feet  of  the  bottom  of  the  socket.  At 
this  elevation  the  first  tier  of  the  socket  wall  and  the  socket  floor  were 
inspected  as  the  camera  was  rotated  to  positioned  stops  around  the  circumference 
of  the  socket.  Then  the  camera  was  raised  in  succeeding  3-foot  intervals  in 
which  the  rotating  process  was  repeated.  The  entire  socket  wall  was  normally 
inspected  and  mapped  in  7  such  tiers  which  usually  required  about  2  to  5  hours. 

10-03.  Core  Hole  Inspection.  The  procedure  for  the  core  hole  inspections 
was  to  first  clean  the  hole  by  flushing  and  then  to  perform  the  inspection  u  iile 
the  television  camera  with  the  attached  light  and  mounting  bracket  were  passed 
through  the  core  hole.  Immediately  after  the  core  hole  was  drilled,  it  was 
flushed  with  clean  water  for  45  to  60  minutes  or  until  the  return  flow  appeared 
clear.  The  television  camera  assembly  was  then  lowered  by  hand  into  the  core 
hole  through  the  water-filled  4-inch  drill  casing.  The  camera's  electrical 
cable  served  as  its  suspension  cable.  The  rock  formation  was  monitored  and 
video  taped  as  the  camera  was  lowered  into  and  withdrawn  from  the  core  hole. 
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10-04.  Inspection  Dates  and  Times.  The  following  is  a  list  of  the 
inspection  dates  and  duration  times  for  each  socket: 


Socket  Location 
Highway  62 

Apr oval- Inspect  ion 
Date 

Duration  of 
Inspect  ion 

Comments 

Pier 

2, 

North 

4 

Dec 

1980 

3 

hr . 

45 

min . 

recorder  problems 

Pier 

2, 

South 

3 

Dec 

1980 

4 

hr . 

17 

min . 

equipment  problems 

Pier 

3, 

North 

24 

Jul 

1980 

5 

hr . 

45 

min . 

equipment  and 
visibility  problems 

Pier 

3, 

South 

23 

& 

24 

Ju  1 

1980 

8 

hr . 

5  min 

equipment  and 
visibility  problems 

Pier 

A, 

North 

12 

Jan 

1981 

4 

hr . 

37 

min . 

Pier 

4, 

South 

20 

Jan 

1981 

4 

hr . 

17 

min . 

recorder  problems 

Pier 

5, 

North 

25 

Aug 

1980 

5 

hr . 

18 

min . 

Pier 

3, 

South 

26 

& 

27 

Aug 

1980 

6 

hr. 

20 

min . 

electrical  problems 

Pier 

6, 

North 

3  S 

,  4 

Feb 

1981 

4 

hr. 

10 

min. 

electrical  problems 

Pier 

6, 

South 

10 

& 

12 

Feb 

1981 

3 

hr . 

40 

min. 

Pier 

7, 

North 

22 

Sep 

1980 

4 

hr. 

19 

min . 

Pier 

7, 

South 

19 

Sep 

1980 

3 

hr . 

55 

min . 

Pier 

8, 

North 

27 

& 

31 

Mar 

1981 

3 

hr. 

11 

min. 

Pier 

8, 

South 

25 

Mar 

1981 

3 

hr . 

2  min . 

Pier 

9, 

North 

18 

Nov 

1980 

6 

hr . 

17 

min . 

poor  visibility; 
inspected  hal f  sockets 

Pier 

9, 

South 

12 

& 

13 

Nov 

1980 

7 

hr . 

9  min . 

poor  visibility; 
inspected  half  sockets 

Pier 

10 

,  North 

7  5 

,  8 

Apr 

1981 

2 

hr. 

32 

min. 

Pier 

10 

,  South 

7 

Apr 

1981 

3 

hr. 

10 

min . 

Pier 

11 

,  North 

25 

Feb 

1981 

3 

hr. 

35 

min . 

Pier 

11 

,  South 

24 

& 

25 

Feb 

1981 

5 

hr . 

visibil ity  and 
equipment  problems 

Pier 

12 

,  North 

27 

& 

28 

Apr 

1981 

3 

hr. 

33 

min . 

Pier 

12 

,  South 

24 

Apr 

1981 

2 

hr  . 

50 

min . 
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Socket  Location  Approval-Inspection  Duration  of 
Highway  62  _ Date _  Inspect  ion 


Pier 

13 

,  North 

13 

Mar 

1981 

2 

hr . 

57 

min . 

Pier 

13 

,  South 

13 

& 

14 

Mar 

1981 

2 

hr . 

55 

min. 

Pier 

1, 

East 

3 

& 

10 

Aug 

1981 

4 

hr . 

52 

min . 

Pier 

1, 

West 

12 

& 

13 

Aug 

1981 

2 

hr . 

34 

min . 

Pier 

2, 

East 

17 

Sep 

1981 

2 

hr . 

5  min . 

Pier 

2, 

West 

16 

Sep 

1981 

1 

hr. 

57 

min. 

Pier 

3, 

East 

21 

& 

22 

Jul 

1981 

3 

hr . 

42 

min . 

Pier 

3, 

West 

18 

& 

19 

Ju  l 

1981 

4 

hr . 

18 

min . 

Pier 

4, 

East 

29 

Aug 

1981 

3 

hr . 

30 

min . 

Pier 

A, 

West 

29 

& 

31 

Aug 

1981 

2 

hr . 

37 

min . 

Pier 

5, 

East 

15, 

16 

& 

17 

Jun 

1981 

11 

hr. 

33 

rain . 

Pier 

5, 

West 

10, 

12 

& 

19 

Jun 

1981 

10 

hr. 

32 

min. 

Pier 

6, 

East 

9 

Oct 

1981 

1 

hr . 

52 

min . 

Pier 

6, 

West 

10 

Oct 

1981 

1 

hr . 

45 

min . 

Pier 

7, 

East 

14 

Nov 

1981 

1 

hr . 

59 

min . 

Pier 

7, 

West 

14 

& 

16 

Nov 

1981 

1 

hr . 

41 

min . 

Pier 

8, 

East 

31 

Oct 

1981 

1 

hr . 

45 

min . 

Pier 

8, 

West 

31 

Oct 

&  2 

Nov 

1981 

2 

hr. 

5  min . 

Pier 

9, 

East 

10 

Dec 

1981 

3 

hr . 

15 

min . 

Pier 

9, 

West 

11 

& 

12 

Dec 

1981 

4 

hr . 

25 

min . 

Pier 

10 

,  East 

5 

Oct 

1981 

1 

hr . 

55 

min . 

Comments 


28  ft.  socket 


trouble  with 
television  monitor 


34  ft.  socket;  poor 
visibility 

34  ft.  socket;  poor 
visibility 


Pier  10,  East 
Pier  10,  West 


5  Oct  1981 


3  hr .  55  min . 


visibility  problems 


The  duration  of  rock  socket  inspections  usually  varied  according  to 
performance  of  equipment  and  visibility  conditions.  Less  time  was  required  for 
inspections  after  August  1981  which  was  due  in  part  to  two  changes  in 
equipment.  First,  a  wide  angle  lense  was  used  on  the  underwater  camera  which 
gave  a  wider  viewing  range.  Second,  the  Reeled  table  on  the  inspection 
platform  was  modified  so  that  it  could  move  the  suspended  camera  toward  or  away 
from  the  socket  wall  to  obtain  the  maximum  visibility.  However,  regardless  of 
equipment,  the  best  inspection  times  occurred  in  sockets  where  the  outer  casing 
had  been  turned  tightly  into  the  top  of  rock.  This  allowed  an  effective 
airlifting  operation  to  remove  turbidity  from  the  water  without  additional 
overburden  sediment  sloughing  into  the  socket  from  under  the  casing. 

The  core  holes  drilled  below  the  rock  sockets  were  television  inspected 
immediately  after  they  were  drilled  and  usually  required  only  about  20  to 
30  minutes  after  the  hole  was  flushed. 
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Pages  000  thru  024 


Photograph 

Number 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 


PHOTOGRAPHS 


Title 

View  southeast  at  general  construction  on  Piers  3,  5,  7,  and  9 
for  Highway  62. 

View  east-northeast  at  general  construction  on  piers  for 
Highway  62. 

View  west-northwest  at  completed  piers  for  Highway  62. 

View  southeast  at  superstructure  erection  for  Highway  62. 

View  of  10- foot-diameter  outer  casing  at  Pier  3,  Highway  62 
site. 

View  of  8-foot-diameter  inner  casing-concrete  forms. 

View  of  drilling  barge  preparing  to  set  outer  casings. 

View  of  cutting  teeth  on  bottom  of  outer  casings. 

View  at  Pier  12,  Highway  62,  while  turning  outer  casing  into 
rock  for  the  south  socket. 

View  northeast  at  drilling  of  north  rock  socket,  Pier  2, 
Highway  62. 

View  north  at  drilling  of  south  rock  socket,  Pier  6, 

Highway  62. 

View  northwest  at  drilling  of  north  rock  socket,  Pier  6, 
Highway  62. 

View  northeast  at  drilling  of  north  rock  socket,  Pier  2, 
Highway  62. 

View  north-northwest  at  drilling  of  south  rock  socket,  Pier  6, 
Highway  62. 

View  of  8-foot-4-inch-diameter  drill  bit  above  10-foot 
diameter  outer  casing. 

View  of  roller  cones  on  bottom  of  drill  bit. 

View  of  drill  bit  above  outer  casing.  Note  wooden  stabilizers 
at  top  of  weight  plates  on  the  bit. 

View  of  drill  bit  with  wooden  stabilizers  inside  of  outer 
casing , 


PHOTOGRAPHS  (con.) 


Photograph 

Number 


19 

20 
21 
22 

23 

24 

25 

26 

27 

28 


29 

30 

31 

32 

33 

34 


Tit  le 


View  of  carbide-tipped  roller  cone  on  rock  socket  drill  bit. 

View  of  carbide-tipped  roller  cone  showing  worn  areas. 

View  of  drill  stem  showing  damage  crack  from  wear. 

View  of  installation  of  splice  plates  to  strengthen  drill  stem 
joints . 

View  northeast  at  drilling  of  north  rock  socket,  Pier  8, 
Highway  62. 

View  of  spoil  barge  while  drilling  east  rock  socket,  Pier  3, 
Highway  101. 

View  of  drill  water  and  cuttings  discharging  into  spoil 
barge . 

View  of  cutting  being  sampled  from  spoil  barge. 

View  from  left  to  right  of  core  drill,  television  inspection, 
socket  drilling,  and  spoil  barge. 

View  northwest  at  core  drilling  10-foot  hole  in  bottom  of 
south  rock  socket.  Pier  9,  Highway  62;  airlift  pipe  in  north 
socket. 

View  northeast  at  core  drill  on  north  socket  and  socket  drill 
on  south  socket  of  Pier  4,  Highway  62. 

View  northeast  at  core  drill  on  north  socket  and  socket  drill 
on  south  socket  of  Pier  4,  Highway  62. 

View  of  Longyear  HC-150  core  drill  on  drilling  platform  over 
the  10- foot-diameter  socket  casing. 

View  northeast  at  core  drilling  in  north  socket.  Pier  6, 
Highway  62. 

View  northwest  at  airlifting  in  south  socket  and  core  drilling 
in  north  socket  of  Pier  8,  Highway  62. 

View  west-southwest  at  television  inspection  in  south  socket 
and  airlifting  in  north  socket  of  Pier  5,  Highway  62. 
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View  of  television  inspection  platform  with  blue  underwater 
camera  cage  suspended  beneath. 


PHOTOGRAPHS  (con.) 

Photograph 

Number  Title 

36  View  of  television  inspection  platform  being  lowered  onto  the 

outer  socket  casing;  core  dirll  in  background. 

37  View  of  television  inspection  platform  with  white  television 

monitor  box  on  the  right. 

38  View  of  geologist  drawing  a  rock  socket  map  from  television 

monitor  in  the  upper  left;  north  socket,  Pier  5,  Highway  62. 

39  View  of  television  camera  with  attached  light  and  mounting 

bracket  for  core  hole  inspections. 

40  View  of  television  monitor  showing  camera's  view  in  a  core 

hole . 

41  View  north  of  chiseling  overburden  and  top  of  rock  at  site  for 

Pier  10,  Highway  101;  Pier  11  and  north  abutment  in 
background . 

42  View  of  typical  anchor  and  anchor  setting  barge. 

43  View  southwest  at  drilling  of  pile  holes  on  south  abutment, 

Highway  101 . 

44  View  of  rock  bit  and  vertical  pile  holes  on  south  abutment. 

Highway  101. 

45  View  west  at  drilling  of  battered  pile  holes  on  south 

abutment.  Highway  101. 

46  View  west  at  concrete  placement  in  pile  holes  on  south 

abutment,  Highway  101. 

47  View  north  at  foundation  excavation  for  east  abutment, 

Highway  62.  Floor  of  excavation  is  Cotter-Je f f erson  City 
Dolomite . 

48  View  south  at  foundation  excavation  for  east  abutment, 

Highway  62.  Floor  of  excavation  is  Cotter-Jef ferson  City 
Dolomite . 

49  View  of  spread  footing  excavation  for  the  south  column  of 

Pier  1,  Highway  62.  Floor  of  excavation  is  Cot ter-Jt f ferson 
City  Dolomite. 

50  View  of  spread  footing  excavation  for  the  north  column  of 

Pier  1,  Highway  62.  Floor  of  excavation  is  Cotter-Je f ferson 
City  Dolomite. 
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View  northwest  at  airlifting  in  south  socket  and 
core  drilling  in  north  socket  of  Pier  8,  Highway 
62. 
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View  of  T.V.  inspection  platform  with  blue  under¬ 
water  camera  cage  suspended  beneath. 
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View  of  spread  footing  excavation  for  the  south 
column  o’  Pier  1,  Highway  be.  ••'lour  ol  excavation 
is  Cotter-del  ter. son  City  Dolomite. 
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ROCK  SOCKET  DRILLING  LOGS 
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v/grout  f> 


Dolomite 


Ledge  ( 
RocV.  , 


— ]  52 


Top  of  Rock  El!  474.3  , 

Chert  /  <?  4.5  -  4.6  ' 

Dolomite -Grey-Buff  I 

Mod  Hard  w/cley  spots  ' 
6  jrrout 


Dolomite  \-fry  weathered  v 
/  soft-cr^y  v 

@5.8  Chert  bed  .1”  thick 


@6.4  Dol cm ite-Crey- 
Buff-Mod  Hard-Clay- 
Grout 


@7.6  Dolcnite  -  Mod 
Ha  rd-Buf  f -Grey 

@9.1  Dolcmite -Hnfd- 
v  hard -S il ic ious 
Grey-Dark  Grey 


Dol oni t e -Hard -v  hard 

Grey -S 1  ight 1 7  Fractured 
F  1 1  ic tons 

Dol  mite  -  Slightly 
fractured  @  9.5’ 


f'ster  water  (hater 
|Loss  Color  Action 


Muddy  Rough 


Start  9:48 

97.42  Stem  J 

and  kelly  Full  r 
-  .  f 

y,  load 

Smooth  X5Lf“r  7rpm 

W/H20 

''  @10.32  .7  shift 

to  2nd  gear  17rpm 
Stop  11:15 
Start  11:17 
in  1st  gear 
7rpm  bit  jumping 
on  hard  spot  ; 

-  Stop  11:34  Hose 

problem 
Start  11:40 
Stop  12:34 
Start  1:05  ’ 

j  stop  1:10  j 

Start  1:30  r 

H20  off  @  7  ^ 

’’  I  H20  on  @  7.6  ! 

ough  I  H2o  off  at  7.8; 
Bottom  oi  Caster  ‘ 


I  2:45  S.l  - 

|  H20  on  2nd  gear 

I  20rpn  full  load 
!  Stop  3:07 
|  Tighten  stem.  : 

I  bolts  8.5 
|  Start  3:43 


Slightly  , 
Muddy  - * - 

I' 

_ L- 

1  U  ! 

dilkv  'month  I 


r  nc  h  6cc 


Stoo  5:15  29. 


1.1!  L  LIMG  LOG 


NorforV  Lake  Brldge6 


Df  r-»K  I  Drll  *  j 
457.96  '  20  'Rate.  _ 


|  A3  min 

H  j 


;  23 

36  min 

“ 

44  min 

24  =1 

— 1 

J 

— 

»2  jin. 

25_Zl 

1 

1 

Dolan  It e -Buff -Grey 
Mod -Hard -S 1  ightlj’ 

Fractured 

@  20.9  Dolcoite  -  Buff 
Mod  Hard-Fractured 


*  *-l  O'  *11 _ 

~5oc  t  oo  oFTnoTe 


:  Color  tact  it 


Dolomite-s oft-wocthered 
22.8-23.0' 

Dolamlte-Suif-Hod  Hard 
fractured 

w/lenaea  of  weathered 
dolomite  0*  23.4 
Dolaalte-Buf f -Grey 
Mod  Hard-Fractured 


:  m W< v  :  fossil 
1  ]  . 


Stop  3  :45 

@20.6' 

6/25/80 
6/26/80 
Start  8:05 
@20.6 

2nd  gear  20rpm 
w/H20  full  wt 

137.42  Stem  & 
Kelly 

Stop  9:42 
Start  9:44 
Engines  pulled 
down  to  stop 
in  soft  zone 
22.8-23.0 
Weathered  Dol 
22.8-23.0 
White  Iron 
Stained 
Stop  11:10 
Engine  Work 
and  Stem  add  3 

167.42  total 
Start  12:47 
Stop  1:50 
BOH  451/0 


<?  25.8 

Dolomite-Grey 

Hard-V  Hard-Silic 
Fractured 


Beccsei  of  Rock 
6ock.cc  t  levat  ion 


I 


nTr  TTTrniTrj'iiTTri-iTT  itt 

1  j  ' 


Norfork  Lake  Bridges 


(•tot  cchnic  tarj 


Robert  ScVmok 


Don  Dchtxaan 


Bor i dp  Me chod:  Rgveree  Rotary 

o:r^  >Hao  >-’o»ocr  31.8 


Brown -Cray 
Dolanite 
Hod  Hard 


*i  *C  '  U«t  B  i  OEVONkTlO"  0»  ylill. 

Steven  H*  Hain 


,J  Casing  Record  ,  l  Depth  Type 

481.81-565-31  :  83.5  10' 


aL_dia_i’lV 


'f"  *i  NU«8E**CO»t  00  i  n 


14  Elev.  of  Water  Variable 


1  P  »»T  tO  J  C  0  —  »  *.  f  MO 

"‘"”oa  !  6/4/SO  j  6/20/80 


feSL&SS?*!** - 


M''**  h|  stop  13:52  Lunch 
I  f  I  Start  2:20 

|  Stop  2:58  Block  ! 
I  Twist  j 


6/16/80  [ 
Start  4:35  @12. 
2nd  gear  20rpm 
Stop  5:10  @  12.82 


1  Hr 

15  I 

Min 


Top  of  Rock 
“Socket 


DOLOMITE 
Grey-Mod  Herd 
Herd 


I  SAHDT  DOLOMITE  -  Mod 
i  Herd  -  Rcrd 

r1  <?17.3  (Elev  467.5)  Slllc* 

I  Cemented  Sandntene 

i-  Hard  -  Very  Hard 


SS  Fractured  <?  17.9 
(Kiev.  446.9) 


Slightly 
Milky  I 


Smooth 


6/17/80 

Start  10:33  j 

Stop  1:15  | 

Start  2:00  !- 

Stop  4:40  i 

6/18/80  l 

Start  37.0  t 

1st  hour  1st  gear 
6~7rpm  17 . 0-17 , ^ 
Full  Weight  *■  . 
with  H20  t 

Start  8:40  17,3  / 
Ihr  20min  9:40  L 
11:00  2nd  gear  J- 
|  14rpn  Stop  11:00 
Start  11:10 
@18  No  H20  2nd  T 
gear  14rpn  Full  >'t 
Stop  11:25 
Start  11:43 
1 2  : 50  5  1 9  H2  0 
Turned  off  ; 

Stop  1:18  Broken 
bolt  on  swivel 
Start  1:52  @19.5 
H20  Back  on  14rpn 


l  v.  i 

Rough 


j  Rough* 
(  Smooth 


19.0-19.3  C^lev,  465.8 
465.5)  Gradation  Milky 
Quartzite  to  HiRhly 
Slllclous  Dolnnlte 


»*or;  c :  k  l& r.*  ivricres 


_ 6  2-E3-S 

otcchnic taa 
_ _  8 

62-P3-S 

i  CT  QRii»Lts 


SLober t  Sc bn  ok e r 


Don  tJchcnum 


-  •  'UK  Uf  «1UH 

'  C  »  ’  IC  *L  f  l'«.C  l  »»co 


r it  Rot  a  nr 


Oft  *»o«  *l»1 


!*’  t-iev.  of  Bottc/r.  o;  no-e 
“ _ 451.0  _ _ 

j _ Steven  M,  Ex:  In  Co. _ 

-  '■  Ces  ir.r  Record  ,  Death  Tvrt 

.  4S1  .£1-5-5. 51  51.5 _ 10  /dl 1 

-  .  .....taco.,  sc«t'.  K/a _ 

l':  Blev.  of  -ater  Variable 


1  6/4/S0  :  6/20/80 


467.05  Platfom 


1 

| 

•owl  sr»fr 

8  f  20 

Drill 
j  Rate 

21  — 

1 

'll  Hr 

1 20  Min 

“ 

j 

|  13 

t 

22 

1  Hr 

28  Mia 

~1 

_ H  Hr 

Hl5  Min 

23  J 

!! 

HI! 

24  __lL_ 

Hr 

Min 

DOUMITS  -  GRAY 

Hard  -  V  Hard  -  Highly 

Slliclou* 

<?  Elev.  461.1  (20.7) 

8Sr“Sjjil!ffj‘  !rai 

Doloaite  -  Buff  -  Grey 
Hod  Sard 


iw£ter  Water  Drill | 
jLoss  |  Color lActionj 


i'  4:00  change  fro  nr 
j  14rpm  to  2orpm  - 

Mod  t 

Bnooth  Stop  4:45  §21.25" 

,,  6/18/80  “ 

I  J — j  Start  9:57  r 

j  .Srooth1  2nd  gear  w/h'20 
,  Full  load  and 
|  Throttle  ISrpm  / 

!  120  stem  and  17,5/. 

DH  Assy.  {- 


_i:50  Kin 

— 1  "/l  Cavity  Elev.  450.15  to 

Zi  ,""  460.0  (24.65  to  24. S) 

25— - - — __  Dolccite  -  Buff-Crev 

/;  j  Mod.  Hard  -  Fractured 

H  i 

- !  58  Kin 

H  I 

*_3 _ I 

d  L _ __ _ 

— j  !Elev«  Weathered 

_Z-34  Min!  Hlev,  45ST5-  X  Claystone 
Zl  j  \45S«4  Clavsto_oe 

,  3  !  \  Dolan  it  e-Euf  5 -Med.  H  — } 

r _ _ _ _  _  _  _  _ _  _  __  _  _ 

— ;  !  Dolccite  -  very  esndy  -  .C: 

_ J  j  Mod  Hard  Buff-Gray 

— ;  35  Min - — - - - 

_  i  Dolaclte  Hard  Grey 
— !  '  -Buff  Silic  (Prob  Intense' 

_ _ _ frac) 


□ 

—41  Min 


- - - Dolcrtlte  -  Buff 

/  ,  Hod  Hard  -  Slightly  Silic 

.  Mod  Ftac 

—  42  Min 


Slightly 
Milky  — 


" V- 1  stop  3:40 

l^-'orop  m  st  = 

!  'p  1  Start  3:48 

Rough  action  on 
drill  when  cl av 
reached 

Smooth 

Stop  55:15  “2S.0 
j  I  ,6/20/GO 

j  ,  Start  7;3o 
'  '  3  28.0  2nd  'war 

'  j  20rp:n  Full  w{ 
j  :  w/H20  120  stem  ' 

3  7,5  p;i 


036 


|i  m  i  j 1 1 n | nr i  j rTTrpTTTjTTTTjTrn'yn f nnTirrr TTyrrn ^'"nTpTTTTTTTry'nTT|Ti 


DRILLING  LOG 

Project  No,  Contractor: 

DACW  03-79-C-G055  1  Msssnan  Construction  Co. 

i  Boring  Method;  Reverse  Rotary  __ 

I  Ot^TM  ORIU.EO  <NTO  "OCK  32.6 

I  TOTAL  OCPTN  Of  HOC  €  35.69 

-  „  _  ,  t  TVr<11  CL  Aiilf  tC  AT  IOM  Of 

ILfWtTlOW  DEPTH  I/Tlll  ™ 


CEMENT 

GROUT 


•  *  ill*  AH  C  'TPt  C>»  C*  I  T  w ;  •  —  -j  », 

Elevat  ion  of  Bo  Eton:  of  Hole 

427.5 

12  ii*  jo**Ctu«£«  s  design  *  ?  io*  of  will 

_ _ Steven  M.  Ha i n _ 

u  Casing  Record  TT^eptH  •  Tyne 

_  _  1  90 1  ;  jc 1  o. 

I*  TOTAL  NJNtEK  COPE  BOIES 

»*-  elewat>om  0£_Water  £ /.  7/ 

III  »*T(D  I  COM*U1|C 

>1  OATl  MOLE  I  1/6/81 

it  cLEv'*rio«  top  or  mole  550-  84  ?la tf  orr. 
is  to’*^  co«e  »ECovt«>  rc-H  eo*'-c  462 , 5  9  TCG 

it  JiCN'Tydf  Of  459.  50 


pater  Water  »rM***s 

|Lob £  Color  Action 

1  1/6/81 

!  Start  10:30 

|  7rpm  w/H20  1st 

|  156.2'  Stem  S. 

'•  I  DH  Assy 

’  .  I  @12.-22  @3.5 

WuiV!  teJ/j'A  4th  28rpm  w/H2 
I  Stop  12:24 

|  Start  12:29 

Stop  2:40  ' 

Sroken  discE'.ar 
hose. 


Top  of  Rock  -  Average 
Dolomite  -  Buff  - 
Mod  Hard  -  Slightly 
Weathered 


4  5  5. 5  9  7  7 


@4.0'-  Dolomite  - 
Buff  -  Grey  -  Mod 
Hard 

@4.4  -  Dolomite  - 
Brown  -  Hard  Silic 

@5.3  -  Dolomite  - 
Dark  -  Grey  -  Mod 
Hard  -  Hard 

®  5.7  -  Dolomite  ~ 

Buff  -  Grey  -  Mod 
He.rd 

@6.4  -  Vuggv  seam  with 
pink  Dolomite  Crystal 

@6.5  -  Dolomite  -  Buff 
Grey  -  Mod  Hard 


@7.7  -  7.8  -  Vuggv 
seam  filled  with  Pink 
Dolomite 

@7.8  -  Dolomite  -  Grev 
Mod  Hard  -  Hard 
@3.3  -  Dolomite  -  Duff 
Grey  -  Mod  Hard 


4 r  2  SQl  V-i  |  o£  h°le 

' !  'g  |  @  9.o  -  Dolor.:  t  e  -  Hu r  r 

EHGFOPu  16  36  .-.I  vioiti  '  n<T.'osi  l.r  niuui  tV*1*  ! 


1/6/51 

1/-/31  ! 

Start  9:20 
2Srrm  w  ::2o  ; •  -i 


DRlLLfKG  L(K 


Project.  No. 

DACW  03-79-C-0055 


Norfork  Lake  Bridges 

ICATION 

62-P4-N-Socket 

eCTTfTSHtrtaTS 


Contractor : 

Mnss^an  Construction  Co. 

I  ic  mt  A»o  o>  »‘T  lti2"  Smrt 

i“  Elevation  of  Bottom  of  Hole 
~  427.5 

"Tj  hkhuTXc  t  UHLR  1  OtKGHATlO*  O*  C*1L 

_  Steven  Ha in? 

__  is  Car  ing  decora  i  Oepth 


@  10.0  -  12.1  -  Cavern 

32  Clay  filled  -  Est. 

m^-n  (greater  than  4  of  hoi 
.  Clay  -  Soft  -  Red 
@  10.6  -  Cavern  -  Est. 

:  (less  than  1/3  of  hoi 

41 

min  @  11.9  -  Dolomite  -  Cre; 

Hard  -  Very  Hard  - 
_  Siliceous 


@10. O' 

1st  No  H20  7rpm 
Weight  held  156 
Stem  S.  DH  Assy 
Stop  11:35  @11 . 
Bit  hung  in 
cavern 
Start  12; 00 
@12:25  -  12.1' 
4th  28rpm  W/  K2 
Stop  3:08 
@17*8' 


448.00 


Tct  of  Rock  Soc'. 


@  15.5  -  15.6  -  : 
filled  seam  -  : 
(lessthan  1/3  c 
with  Cal  cite  C: 
@15.6  -  Dolomite 
Grey  -  Hard  -  ' 
Siliceous 
@  16.6  -  17.0  -  : 
filled  seam  -  : 
(less  than  1/8 
Dolomite-  Grey 
Very  Hard  -  Si: 


of  h.ol 
—  Hu  IT 


Con  jV  I 

~~l~\ 


@  18.1  -  Dolomite  - 
Light  Grey  -  Hard  - 
Very  Hard  -  Siliceous 
with  Chert  Modules  - 
Milky 

@  19.0  -  Chert  -  Milky 
Very  Hard 


sj.a'v  i/7 /--l 

I  1/6 -91 

'  :  Start  7  : 30 

4th  2.-r;--r  v 
156.2  S:um 
!  DH  Assy 


|  442.59  20  -j 
EHC  FO»u  ig  34  , 


jv  erntioNi  ot'omr 


Water  Water 
Color  Action 


Chert  -  Milky  -  Very 
Hard 

®  20.2  -  Quartzite  - 
Very  Hard  -  Clear  - 
Milky  "...  -  - 

@  21.1  -  Quartzite  - 
Milky  -  Vuggy  with 

1  Quartzite  crystals  and 
Goethite  in  vugs. 

@  21.8  -  Dolomite  -  Grey 
Hard  -  Very  Hard  - 
Siliceous  with  chert 
nodules  and  Quartzite 

@  23.8  -  Dolomite  -  Grey 
Buff  -  Mod  Hard  -  Hard 
Numerous  healed  frac. 
with  Iron  stains  on 
fractures. 


4th  28rpra  w/Hl 
156.42'  Stem  s 
DH  Assy 
Stop  9:52 
Grease  swivel 
Start  10 :£ 
99.30 

1st  7rpr.  No  H2 
Rough  drill  ac 
in  vuggy  quart 
92.16  -  10:27 
2nd  W/  H2o  , 
17rpm 

StOD  3:10  S26. 


Dark 

30  @  25.5  -  Dolomite  -  c-rey 

m:n  Mod  Hard  -  Massive 


9| 

|  min 

j  27_J - 


9  28. 7  -*  Dolomite  - 
Brown  -  Grey  -  Mot 
Hard  -  Hard  -  Sli : 
Siliceous 

9  28.9  -  23.95  -  Sha 
seam  -  Black  -  Sci 
9  28,95  —  Dolomite  - 
Dark  Grey  -  Brown 
Mod  :-iard  -  Hard  - 

Slightly  niliceou: 


EMC  FOPu  ]  8 

r  mr  vi  O v/%  *  Hi  riO> 


»  o«*.m  ut 


drilling  log  I  daC»  03-79-C-0055 

Nor  fork  Lake  Bridges _ _  _ - 

62-P4 -S-Socket  _ 


fi  HAXE  of  DNILLEA 


«  OIKCCTWO*  OP  HOLE 

i  Boring  Method? 

(  Ot»TN  OHILLEO  into  "OCK 
,  TOTAL  OCPTHQf  HOLE 
ELEVATION  DEPTH  Dr  ml 

451.19  lOjfii.. 


ci  e-  * m  0“  v  *  *  T 


classification  or  watc«». 

ffivtc/  I pt  tt*\l 


Has  man  Cc^rrutllct,  C 

*  ic  Ki '  t  O*  hl  T _ 

i~n  £levat'ioc~*of  Bottom  of 

"75  manu^aCTUSE  Pf  S  DtSiCN  at  iO«  i 

_  ,1  Casing  Record  p5ept 

—  ,4  TOTAL  NUNBEN  CONE  COKES _ 

1A.  elevation  of. -Water 

"  ||t»«UO 

It  DATE  WOLE  j 

_ J - - - 

_J  elevation  to*9  Of  *olc 
_  IB  TOTAL  CONE  A1COVENT  f  ON  60AINC 
19  Signature  of  '"SPCCl  o« 

fe'LL 

A1_s  U'ater  L'ater  "Wii'CHV 
Loss  Color  Accior 


Sand  and  Red  Clay 


29  (g  H.6  -  Claystone 
min  Red  -  Soft 

-  @  12.1  -  Dolomite  - 

Hard  -  Very  Hard 
45  Siliceous 


@14.9  -  Dolomite  -  Grey 
-  Mod  Hard  -  Hard 

24  @  15.5  -  Dolomite  -  Grey 

rtiH  3uff  -  Mod  Hard 


444.19; 


@  16.3  - 

Milky 
Hard 

@  16.8  - 
Grey  - 
Silics 
@  17.1  - 

Milky 
@  17.5  - 
Milky 
Hard  - 
@  18.1  - 
Milky 


■  Quartzite  - 

-  Hard  -  Very 

■  Dolomite  - 

Mod  Hard  -  Har< 
ous 

Quartzite  - 

-  Hard 

18.1  -  Quartzit  : 

-  Light  3lue  - 

■  Vuggy 
Quartzite  - 

-  Hard 


19.5  -  Dolomite  - 
Grey  -  Hard  -  Very 
Hard  -  Siliceous 


1st  7rpm  w/H20 
156.42'  Stem  & 
DE  Assembly 
Stop  11:50 
Grease  Swivel 
Start  12:17 
@12.0'  -  12:30 
Me  H20 
2rd  17rpm 
@12:25  12.1' 

1st  7rpm 
@1:00  *12.6  2nd 
llrpm 

@13.0'  H20 
@1:25  -  13. 5 ' 4 
2"rpm 

JcgtJrfrJinek.  Jock 
Stop  3:12 


_1 14/81 _ 

115/81 

Start  7:37  w/H 
4th  27rpm 
136.42  Stem  & 
Di  Assembly 
317.0' 

319'  2nd  17rpm 
Icugh  drill  ac 
ratal  in  hole 
39:40  19.5’ 

-th  rtm  27 


441.191 


rir.*.  i  i»r  ow.oi  ete 


'  03-79-C-0055 


tLtV.T.OH  DEPTH  Drill  CLASi.ElC.T.CH  or  ».Tt».»ES  P  B  t  e  I 

I  o  m»  6SUD>  lan)  L. 

441  19  20  Rate  r°s8 


435.69 


[431.19  |30 _ -j_ 

FUG  F  C  P  u  ]p  j  ^  f 


20.0  -  Cherty  - 
Dolomite  -  Grey  Brown 
Hard  -  Very  Hard 


21.1  —  Dolomite  -  Dari 
■  Grey  - -Hard  -  Very 
Hard  -  Siliceous 
21.5  -  Dolomite  - 
Brown  -  Very  Hard  - 
Fractures  with  Iron 
stains  on  Fractures 
Planes  -  Highly  - 
Siliceous 
21.9  -  Dolomite  - 
Buff  -  Grey  -  Mod  Har  i 
Hard 

23.7. -  23.8  -  Shale 
Black  -  Soft 
23.8  -  Dolomite  - 
Grey  -  Hard  -  Silicecis 


@  24.9  -  25.0  -  Shalev 

Dolomite  -  Black  - 
Soft  -  Mod  Hard 
®  25.0  -  Dolomite  - 

Grey  -  Mod  Hard  - 
Siliceous 

@  26.1  -  Dolomite  - 

Grey  -  Mod  Hard  - 
Slightly  Fractured- 


27.5  -  Dolomite  - 
Grey  -  Mod  Hard  - 
Slightly  Fractured 
with  Fractures  Silic; 
Filled 

23.2  -  Dolomite  - 
Grey  -  Mod  Hard 


@  29.4  -  Dolomite  - 

Grey  -  Mod  Hard  - 
Hard  -  Slightly 
_ Silic _ _ 

JS  fO.  nCi«|  Aft  OK'Olftt 


.  LUNG  LOG 


VrojfCt  ho. 

DA CW  03-79-C-0055 


Nor fork  Lake  Bridges 
5  7c>C  •'’To*. 

62-P5-N-Socket 

rxe et’fi  csaxicunr  -  * 

Robert  Schnoker 


Of  DRILLER 

Don  Uchtman 


A  0»R£CTJ0M  Of  HOLE 

3yIM,c*L  Q'MCUWIe -  e 

>  Boring  Method:  Reverse  Rota 

•  0£*»Th  OWILLEO  into  hoc*  27.5* 


Contractor:  . 

C-0055  i  Hasrman  Construction  Co.  I  3  |,l|,! 

.c  iii;  «*o  rr>-t  o*  »n  Smith  102"  Rock _ 

11  Elevation  of  Bottom  of  Hole 

406.8 

12  KiWU'^CTUftt"7!  Oti<0»*T|D»  or  O’ill 

_ S  teven  M,  Ha  In _ _ _ 

_  ,,  Casing  Record  j  Depth  -.Type  5  ** 

_ _ _  1  12:. 51  ;  IQ1 _ 

14  TOTAL  NUUB8K  COAl  BOXES _ •  _  . 

>*.  elevation  of--Water-  Varies  5^8.9^ 


>4  da rt  »olc  j  7/21/S0  :  7/25/80 

ic  *  m oh  y  * ■  t  _ _ i _ _ _ _  .  - 

_ _ - — 1 1>  ilwiim  !»>»'  wn  562 . 7 1 _ (Platf orm) 


t  tot*,  criec  pecovf»v  *  da  boa, ac  435.925  TOG 


.3 


Drill 

CL  AiSir  IC  ATlON  or  MATERIALS 

/  D  a  a  cj  ipr  ,an> 

Rate 

-  29 
~ 3  Min 


432.0  I  * 


CEMENT  GR0OT 


Top  of  Rock  El ev  434. 3 _ 

Dolomite  -  Grey  -  Soft  -  Mod 
Herd  -  Slightly  Weathered 


&  2.7'  Dolomite  -  Buff  - 
Grey  -  Mod  Herd 

@  3.  3  -  3.8'  Dolomite  - 
Free  v/Fe  « tains  on  Frac 
planes 

@  3.8  Dolomite  -  Buff  -  Grey 
Mod  Hard 


I 

Is  ^ 


@  5.8  -  6.1'  Dolomite  -  Fra< 
with  Fe  stained  Jts 
@  6.1'  Dolomite  -  Grey 
Buff  -  Mod  Hard  -  Hard 
Silic 


9  j___ 


<?  8,0-  Dolomite  -  Buff 
Fractured  v/Fe  stains  cn 
Jts  &  Prac  -  Mod  Hard 


(?  8,9'  Dolomite  -  Buff  - 
Grey  -  Mod  Hard 


rj 

_dj  1  Hr 
d  5 

-I  Min 

io  -i _ 


ENG  FORM  )8  38  A.,  v, out  EOITIO-I  »««  OBSOLETE 


DRILLING  LOG 


"Project  No. 

DACW  03-79-C-0Q55 


Norfork  Lake  Bridges 


GeorerkntcTai] 


K  NAME  or  D«rtLC* 


62-P5-N-Socket 


footrace  or : 

Massman  Construction  Co, _ 

to  *iie  aj«c  rtpf  o»  bi  t  _ _ 

~  Elevat ion  of  Boccon  of  Hole 

Ti  MANLir  JkC  L  OR  l  «”s  Ot  SiC*r*TiO«’o» 

tj- tas  ing  Record  i  Depth 

_ . _ _ _ i _ 

14  TOTAL  MUMBCR  com  Boats 

i*.  tLcvaTioN  0f  Water 


3  S-ttT! 


1  OIH  ECT  iOh  or  HOLE 

□  D'^linio. 

?  Boring  Method: _ 

*  OE^TN  CHILLED  INTO  HOCK 

•  TOTAL  OCr»TH  Of  HOLE 

elcvatio*  depth  Drill 
Rate 


Rotary 


cl  Arsine  atioh  or  m»tehials 

(Dm»  c. stpliarO 


(3  10.5'  Dolomite  -  Grey  - 
Mod  Hard 


£3  11.4  Dolomite  -  Buff  -  Gre 


(3  11.9  -  12.1'  Soft  weathere 
Dolomite  layer  (white) 

<3  12.1  0  12.3'  Dolomite  - 
Buff  -  Grey  -  intensely 
frac  -  Mod  Hard  with  pods 
of  white  weathered  dol 
(3  12.5'  Thin  shale  layer 
<3  12.35'  Dolomite  -  Buff  - 
Grey  -  Mod  Hard  -  Slightl 
Free 

<3  13.6  -  13.7'  Shaly  -  Dolo¬ 
mite  -  green,  black  - 
eoft  -  med  hard 

@  13.7'  Dolomite  -  Buff  - 
Mod  Hard  -  Slightly  Frac 


(3  14.8  Dolomite  -  Grey 
Mod  Hard 


,  (315.6  -  Cavern  -  16.0* 

/[  quarts  &  calclte  crystals 
\  In  cavern 

t  (Partial  cavern  16-16.5') 


(3  16.5  Dolomite  -  Grey 
Mod  Hard 

(3  16.9'  Dolomite  “  Buff  - 
Mod  Hard  -  Frac  (3 
17.1  -  17.2' 

(3  17.6  Dolomite  -  Buff  - 
Grey  -  Slightly  free  - 
Mod  Hard 


— H  (3  19.8  -  20*  Weathered 

J  Min  Dolomite  (white) 

”  1 _ _ _ _ 

ENG  FORU  |  g  gg  p  .  (  vicifi  u»tio*i  »«t  ontun  r 


Stop  -  3:15  9 
13.3' 


Start  7:45 
2nd  gear  w/H20 
Full  wt  18rpm 


Y  'j-  H20  off  1st 

gear  ®  16' 

tlky  Smooth  ®9:58  Rough  ~ 
A  Drill  on  fcottoru 

■  *  of  cavern  part:  .a? 

void  below  1 6  ~ 
2nd  gear  ISrpm  — 
H20  on  a  16.5  — 

®  10:38  ^ 

Stop  11:30  _ 

Gasket  out  of  ~ 
stem  17.4’  ~ 

Start  11:50 


drilling  log 


rTOjt-cL  No, 

DACW  03-79-C-0055 


OOli  Lib 

!  Mas 


as  mg  iveco 


\t  luvtnow  Qf  yater 


Ufv*T,OH  oFPtn  Drill)  ciu»incjr.ooM..Twul, 

414.51 _ 20  Rate  ! _ 


Dolonite  *  Hard  -  Dark  Grey 


_ i 

Dolomite  -  Hard  -  Dark  Grey 


_|1  Hr 

1^20 


1'  layer  of  soft  weathered 
Dolomite 


— iMlo  j 

24 _  Dolanlte  -  Grey  -  Grey- 

77  Black  -  Mod  Hard  -  Hard 

~U  Hr 
-12 

_Mln 

25„H _ _ _  Dolanlte  -  Grey  -  Black  - 

H  Mod  Hard  w/pods  of  white 

-■!  weathered  Dolanlte 


,i  - 

-i 


Bottom  of  Hole  -  407.1 


Color  Action 


;  |  2nd  gear 

|  v  @26.50  ppm 

White  Smooth  ^  l*7- rpm 

^  on  Kelly  "20 

T'  f>  150  psi 


EMC  F0RW  ]g  pervious  edition!  .nr  o*«let£ 


Rough  drilling 
in  weathered 
area. 

1st  gear  7rpm 
@24'  2nd  gear 
17rpm 

@2:24  24.7' 

3  Stop  3  11  @25.4 

7/14/80 
Start  9:42 
1st  gear  w/H20 
187.42  St  or, 
Kelly  DH  Assy 
Full  load 
8rpm 

Stop  @  10:55 
Air  leak 

Actual  Rotten  of  _ 
Rock  Socket 
Start  9:56  @26 
1st  gcai  Srpm 
W/II20  18t>.175 
Stem  Kelly  DH  7 
Stop  11:40  2b.  ■: 
Start  7  :  .  ) 

18  6.175'  Stem  - 
Full  load  w/H2C 
2nd  18r;  n 
26.7 
Start 


f 2-P5-S-Socket 


1 - - 

1  AD-A130  553 

[  UNCIASSIFIEC 

NORFOLK  LAKE  HIGHWAY  BRIDGES  BAXTER  COUNTY  ARKANSAS  ‘JJ  £ 

WHITE  RIVER  AND  TRT8U . . (U)  ARMY  ENGINEER  DISTRICT 

LITTLE  ROCK  ARK  R  L  CRUTCHFIELD  JUN  83 

F/G  13/13  NL 

J 

J 

l 

MICROCOPY  RE. SOLUTION  TEST  CHART 


Dr 
10  !  Ra 


Cl  at  iom  of  m*tc«'al$ 

(GomCJiplio*\> 


Dolomite  -  Grey  -  Mod 
Hard 


10.9 

Dolomite  -  Light  Grey- 
Mod  Hard  -  Massive 


er  Water 
e  Color 


2/3/81 
Start  7:52 
4th  rpm  No  H20 
186.3'  kelly  & 
DH  Assy 
Stop  9:06 
Unhook  H20  line 
Start  9:38 
Stop  3:17  @20. C 


„  @  13.5 

7  Dolomite  -  Dark  Grey 

111111  Massive  -  Mod  Hard  - 


15.2 

Shale  -  Black  -  Soft 

15.3 

Dolomite  -  Dark  Grey 
Mod  Hard  -  Hard  - 
Slightly  Silic 


16.8 

Dolomite  -  Brown  -  Grey 
Hard  -  Siliceous 


@  18.2 

Dolomite  -  Grey  -  Hard 
Siliceous  -  Vuggy  with 
calcite  filled  vugs 


19.1 

Dolomite  -  Grey  -  Hard 

Siliceous  -  Vuggy  - 
Clay  filled 


t  TOTAL  OI»TN  O*  KOU .  . . . 

i  »  ,,1  cu  aTjOa  Of  H*1C«IAU 

»trvAT»o*J  oc^tm  i/rill 

R*te  ' _ 


Dolomite  -  Grey  -  Hard 
;  Siliceous  -  Vuggy  with 

■  ^7  clay  filled  vugs 

:  min  @20.2  ; 

Dolomite  -  Grey  -  Hard  - 

: _ i  Siliceous  -  Fractured 

with  Iron  Stains  on  Free 

@21.1 

44  Dolomite  -  Buff  -  Mod 

min  Hard  -  Slightly  Fracture 


34 

min  @22.6 

Dolomite  -  Grey  -  Mod 
Hard  -  Massive 


@27.8 

29  Shale  -  Black  -  Soft 
min  @27.85 

Dolomite  -  Grey  -  Mod 
Hard  -  Massive 


jrTny n  njmf  y-nr 


ENG  FORV  ]g  36  pwtviou*  cotTiOHt  a»c  omowete 


|  HOLE  MO 

*  c.  ?-P7-K-Sock*t 


..  _ _ _ _ _ '  tJAC 

j  iiorfrrV:  Lake  Bridges 


IJACW  03-79-C-o:  1 


of  OMILLt* 


Don  Uchtman 


CCTiOm  Of  MOLt 
5 n  »t«HC*L  f~~")  iwCUlwt  Q 


Borin*?  Method 


“  of  Jlater  Varies  S^i-3i 


■»  tit  VAT  ION  TO*  or  HOLt 


|»T**TCo  |CO»»H?IO 

“  0*TI  “ ° !  9/5/80  ;  9/9/80 

_ 555.33  T.O.  Fla  fort 

»t  tot*i  co»i  ticovftr  borinc  435.9  T.O.  Gro  >t 
•«  iic**>u*c  o»  inspector  432 1 7  T  .0.  Roc  : 

_  __  _  _ 5531 5  T#.o!  Can 


>•  SiC»«*'*u*C  Of  inS*tCTO« 


CU  A.1SIT  1CAT1ON  Of  n*Ttni*t5 
/'O..CSipnarY> 


ater  Water 
Color 


Start  12:25  1st 
gear  7rjxn  186.6’ 
Stem  6  DH  Assy 
w/H20  off 
Step  1:45  Stem 
Adj  and  H20  off 
Start  2:15  2nd 
gear  17rpm 
@2:16  H20  on 
Stop  4:20 
@4.0 


Bottom  of  Casing 

Start  8:26  @4.0 
2nd  gear  17rpm 
W/H20  1186.6  Stem 
&  DH  Assy 
@9:10  1st  gear 
7rpra  (rough  actio 
2nd  gear  @9:25 
3rd  gear  @3:00 
@8.7  28rpm 
Stop  3:15  @10.0 


EHGFOFU1E36  ...Vl 


Out  COI  TIO«S  Aftt  « 


HOLf  *»0 

6  2-P7-S-Soeket 


1  p|sm*  1  y,  1  m >  in  >  jyw 


_  l  IkG  loc 


i  :iac.:  o 


•  TOTAL  OEPT 


ilcvaiion  ocptm  Drill 
425.9 


CLfclSinCATlON  Of  MATERIALS 

( Dmm  CJ  tpl  ionl 


1  Hr  Dolomite  -  Mod  Hard 

15  Buff  -  Grey 


er  Water 
s  Color 


Start  @10.0  7:45 
2nd  gear  w/H20  186.6 
Stem  &■ DB  Assy 
17rpm  3rd  gear 
26rpm  @10.8- 
8:50  Stop  1:32 
Mark  kelly 
Start  1:35 


@  13.5  Thin  shale  seam  • 
.05'  v/pijrlte  crystals 
@  13.6  Dolomite  -  Grey  - 
Mod  Hard 


Milky  Smooth 


q  27 
— :  Hin 


MOLE  MO 

6 7-^7-S -Socket 


•  DC  *TH  drilled  »nto  hoc 


I.  TOTAL  OCPTH  0*  MOul 


rwm;  ausiFiCATion  Of  m»te*ials 
DEPTH  vPlIlj 

Rate  ! 


430.52 


Meter  Matter  «r«*»»«s 

Color  Action  3/2O/8I 


Start  3:10  1st 
7rpm  w/H20  186. 
Stem  -  Kelly  & 
D&H  Assy 
Stop  4:15 


Muddy  r 


CLAY  &  MUD 


Average  Top  of  Rock 
Dolomite  -  Buff  -  Grey 
Mod  Hard  -  Hard-Siliceous 


4.4 

Dolomite  -  Brown  -  Hard 
Silic 


Dolomite  -  Highly  Silic  ;ous 
Brown  -  Grey  -  Hard  - 
Slightly  Fractured 
5.7 

Dolomite  -  Light  Grey  - 
Mod  Hard 


3/20/81  I 


Start  7:35  1st 
7rpm  w/H20 
186.3'  Stem 
kelly  &  dh  Ass\ 
@3.3  2nd  17rpm 
3.4  4th  27rpm 


423.52* 


8.9  -  8.95 

Shale  Seam  -  Black  - 

Soft 

3.95 

'oloraite  •  ark  Grey  -  . 
Har'  Hard  -  siliq 


Norfork  Lake  Bridges 


c* 62-P8-N- Socket 


Elevation  of  Bottom  of  Hole 


•  2  manufacturer  )  otiiCMAfiOA  Or  C*» 1 1 


ORiLLEO  INTO  *OC« 


*  TOTAL  OC**TM  OR  HOLE 


ILCVATICM  DEPTH  Ihr 

423.52  10  R* 


CL  AiSir  (CATION  or  MATERIALS 
|Xeiw«»an' 


Dolomite  -  Dark  Grey  - 

Silic  -  Mod  Hard  -  Hard 

10.6  -  10.65 

Shale  Stem  -  Black  -  Sof 

10.65 

Dolomite  -  Grey  -  Hard 
Silic 


(Drill) 


4th  27rpm  w/; 
186.3'  Stem  - 
Kelly  &  DH  Ass 
Stop  3:16 
@12.6 


1419.92 


12.3  -  12.5 

Shale  -  Black  -  Soft 

12.5 

Dolomite  -  Grey  -  Hard 

Dolomite  -  Dark  Grey  -  Mod  H  ird 
13.8 


Dolomite 

Silic 


Brown  -  Hard 


3/21/81 


3/23/81 
Start  7:30 
4th  27rpm 
w/H20  186.3' 
Stem  -  Kelly 
DH  Assembly 


14.6  -  14.8 
Clay  filled  cavern 
(Est.  less  than  \  hole) 
14.8 

Dolomite  -  Light  Buff 
Hard  -  Silic  Fractures 
with  Iron  Stains 


16.6  Light 

Dolomite  -  Buff,  -  Mod  Hi.rd 
Hard-Sly.  Silic-Sly.Frac. 
17. 1 

Dolomite  -  Grey  -  Mod  H^rd 


18.4 

33  Dolomite  -  Grey  -  Mod 
min  Hard  -  Hard  -  Slightly 
Silic 


19.2 

Dolomite  -  Dari  Grey 
Mod  Hard 


EHG  FORM  ]a  eacvious  coitio*:  arc  ouolctc 

MAM  71 


o  ject  No* 

DACW  03-79 -C  -M  :  ' 


Norfork  Lake  Bridges  _ 

62-P3-S-Socket 

cstrsthirtrran 

Robert  Schm.ok e  r 

lC.C  MC  | 

i  ur  ©*  cxiiLt* 

_ Don  Uchtman 

liRICTiON  Of  MOkt 

*L.  ‘  1  ’  —C  >■■>.»  O  c*6 

Bor  iag_  Method :  Reverse  Rotary 


OCRTh 

j  Drill 
j  Race 

•  Ck*ui»'C*’iON  h*u»i‘a1 

utpnaw 

1 J  1 1  1  1 1  1  1 

50 

min 

CEMENT 

GROUT 

- 

— 

2  ~ 

21 

min 

CLAY 

MUD 

jjlLllllJ 

33 

min 

Average  Top  of  Rock 

3_a 

Dolomite  -  3rown  -  Mod 

Hard  -  Hard  -  Slightly 

Silic 

3.2 

Dolomite  -  Grey  -  jfard 

Silic 

3.9 

Dolomite  -  Grey  -  Mod 
Hard  -  Slightlv  Frac. 

4.8 

Dolomite  -  Grey  -  Brown 
Mod  Hard  -  Hard  -  Slight 
Silic 


Contractor : 

Masraan  Construction  Co* 

i«  nit  —  -  o»  »'i  102"  Smith-Rock _ 

"  Elevat ion  of  Bottotr  of  Hole 
1  405.7’ 

;T3  MANuTACTliRLP  J  Dti- C*  *  ?  OH  O*  D**  I  Li 

~j  _  Steven  M.  Ha  ins 

Casing  Record  f  "SeptH  Tvpfe 

!  .1  121.0  '10  '  $  £ 


14  NJMICN  C  OR*  »o*ej  _ 

li.  KLcvA-no*  of-^’ater  5*ti,  7? 

|ST  an  ’  CD  I  CO»*Lf  7  IO 

■t  p«ti  .on  j  3/14/81  ;  3/1 8/81 

4  »■*  ClCw-ATIOn  T©*"  O  f  KOk[ 

•  Tot*L  cc»«t  »fCo*e«T  *  o«  eo»i«ic 


Start  2:16  1st 
7rpm  w/H20 
186.3  Stem 
Kelly  &  DH  Ass; 
StoD  3:15  ©1.5 


3/16/81 

Start 

1st  7rpm  w/H20 
186.3  Stem 
Kelly  &DH  Assy 
©7.5*-  2.8  2nd 
17rpm  Stop  8:1 
Grease  Swivel 
Weld  Stem  bolt 
lugs.  Start 
9:30  4th  27rpm 
@9,30  1st  7rpm 
6.7  -  7.0 
@7.0  4th  27rpm 
Stop  2:33 
Crane  Repair 
Start  2:55 


Red  j Rough 


ENG  FORM  ]8  P»CVI0US  EtWTlOM*  Amt  OlWLtTI 

MARTI 

rTi1  ■•rr»  T" 


*  R  ‘  l  L  INv  L 


[  rrcject  ho. 

I  DACW  03-79-C-0055 


Lontract or : 

j  Mas  srsan  Coast  ruction  Co. 


lor  4  »*etTi 


j  vc  nit  *j*c  o*  bit 


Nor  fork  Lake  Bridges 

;  **  w*. 

62-P8-S- Socket: 
eore^hntciaa — - - 


Elevation  of  Bottom  of  Hole 


lli  M*NU»  *C’U»ir»  D  tS<  Cm  *  T  1 0*1  or  qn  1 1 


is  Casing  Recor 


14  TOTAL  NUMBER  CO*C  BC  »  E  i 

iB  elevation  of  .-Water- 


1 4  D'RECT.On  OF  HOLE 


Boring  Method; _ 

OE  "T  •«  ORiLlCO  into  "OCr 


I*  TOTAv.  OCPTh  or  HOLE 


I  >4  DATE  mole 


elevation!  ocrtH  Drill;  CL ^,r,cAT^S'JfLJ*Tt"#ALl 
427 , 3  5  j  10  Rate  j _  _ 

Z  Dolomite  -  Grey  -  Hard 

=  50  Silic 
-  10.2 

—  min 

—  Dolomite  -  Light  Grey  - 

—  Mod  Hard 

4  26.25’’ - 


>1  f  if  v  *TiOr  TOR  OF  HOLE 

It  TO’*,.  CORE  RECOVERY  FOR  BORInC 

i*  liC*.»'y»f  O*  iMlFtCTO* 

_ _ (Drill) 

.»  Later  Water  W5it%e  « 
jLosa  Color  Action 


12.2 

Dolomite  -  Brown  -  Mod 
Hard 


13.5 

Dolomite  -  Grey  -  Mod 
Hard 


14.9 

Shale  -  31ack  -  Soft 
15.0 

Dolomite  -  Grey  -  Mod 
Hard 

15.4  -  15  45 

Shale  -  Black  -  Soft 

15.45 

Dolomite  -  Grey  -  Mod 
Hard  -  Hard  -  Slightly 
Silic 
16. 7 

Shale  Pod  (Estl/3  of 
hole)  Black  -  Soft  - 
P/ritic 
17.1 

Dolomite  -  Grey  -  Hard 
Silic 


4  th  2  7rpm  w/H2 
186  3'  Stem  - 
Kelly.  &  DH  Ass 
Stop  4:15  ®H 


3/17/31 
Start  7 : 4 3 
4  th  Zlpir.  w/H2  0 
186  3'  Stem- 
Kelly  &  DH  Ass' 


18.2 

Dolomite  -  Brown  -  Hard 

Highly  Siliceous 

19.1  -  19  4 

Chert  -  Black  -  Hard 

19.4 

Dolomite  -  Grey  -  Very 
Hard  -  Highly  Siliceous 


I4n.y>'  20~;  1 _ 

EMG  FORM  18  36  previous  edition*  Amt  oesoctre 


VI/  -rrrs-n 


Contract  or  r 


:  •*  ■  * 

k  ,,/i  o'  •*’  10:"  Snlth  Rock 

Norfork  Lake  Bridges 

"  Elevation  of  Bottom  of  Hole 

403,07 

;  .0!  »i  <oe 

62-P9-!*-Socket 

,4NUf  *C  ’U»£»  »  Dt  i>G  •*  *  *  '  C**  O*  t*  '  L  t 

Steven  M.  Hein 

Tnjsot^Mrtrrarr 

Robert  ScVmoker 

Cssing  Record  j  Depth  ;  Type 

!  120'  10'  0.5. 

4  *aOt.f  -O  t 

14  TOT  »L  CO*t  »OBCI 

%  mKmt  Of  MlLLl" 

Do  a  Ucbtman 

>b  KIV4T10*-  of  Water  Variotu  S*jO»  55 

4  OUfCUOM  or  NOLf 

“  D*T'  "OL'  |  10/21/80  10/23/80 

»■»  fLfv»Tio«.  to'  o»  -oit  550,53  Platfom 

»  Boring  Method:  Reverie  Rotary 

'•  io<41  CO»I  «fCCWf«T  »0**  BO««»*C  42^*3  TOR  ' 

B  Of*tnt>naeO.*.TO«OC»  26,23 

1.  o>  i.iPrcio.  431.41  TOG 

t  VOT4L  OCriM  0»  mol  €  28,34 

*31.41  I 


429.3 


Drllll 

Rate 


CL  *1Si*iC*T'0»»  O*  N4TIPULJ 

<  D>*u  i  inat1 


i  -i 


429.91 


20 

|MU 


1  Hr 
5 

Min 


1  Hr 

13 

Min 


4* 

Min 


5  _d 


io  h 


25 

MU 


*3 

MU 


48 

MU 


*2 

MU 


49 

MU 


44 

MU 


CEME1TC  GROUT 


Top  of  Rock 


DOLOMITE  -  Grey  -  Dork  Grey| 
Hard  -  Very  Hard  -  Highly 
olllceouo  -  uiihe 


<?  3.3  Dolomite  -  Buff  -  Mod 
Hard  -  Sandy  -  v/PUk 
Chert  nodule* 


<?  3.7  Dolomite  -  Buff 
Hard  -  weathered 


Mod 


9  4.4  Dolomite  -  Grey  -  Mod 
Hard  -  Hard  -  very  *  lightly] 
fractured 

<•  4.9  Dolomite  -  Buff  -  Grey 
Mod  Hard 

<?  3.4  Dolomite  -  Grey  -  Mod 
Hard  -  Hard  -  w/grey  chert 
nodules 

9  3.9  Dolomite  -  Grey  -  Mod 
Hard  -  Slightly  Fractured 


9  7.6  Dolomite  -  Grey 
Mod  Hard  -  Hard 


9  8.3  Shale  -  Black  -  soft  - 

9  8.5  Dolomite  -  Buff  -  Grey 
Mod  Hard  -  Slightly  Free 
9  8.8  Dolomite  -  Light  grey 
Mod  Hard  -  Massive 


_ r  ■  1 - ■ - 

1C  FORM  36  ..rvioui  ro»riow»  *mt  osio.tri 

U  I  »  7  I 


Pater 

[Los* 


Wate 

Color 


Noddy] 

/T' 


•V 


miM 

A 


BBOJtCT 


Water 

Action] 


&U5U. 


10/21/80 
Start  9:35 
1st  Gear  W/H20 
186.2  Stem  & 

DH  Assy.  7rpm 
§sl0:30  2nd  w /Y.%0 
1 7  rpm  1 . 3 
3rd\§U.:40  2. 
27rpm 

Stop  12:00  H20 
Loss 

Start  1:50 
3rd  27rpm  w/Ht-0 
Stop  3 :35  @5. 5 
Weld  lugs  on 
Stem 


iUktiltL 


10/22/80 
Start  7:25 
186.2’  Stem  & 
DK  Assy.  3rd  2 
with  H20 
Stop  7:45  ®6 . 0 
Table  Check 
Start  7  :52 
Stop  9:02 
Table  Check 
Start  9:07 


070 

|  MOL  (  MO 


DRILLING  LOG 


- . .  • 

Iroject  Nc. 

DACW  03-79 -C-0055 

C  extractor : 

1  Mu  ra  an  Const 

hi  i  i  3 
or  3  i-tt i 


l{  Hi  (  MC  TTPt  o*  h 


evetion  of  Bottom  of  Bole 


IkfvATION  DtFTH  Drill 

411.41  20  Rate 


Water  Water 
Color  Action 


DOLOMITE  -  Hod  Hard  -  Buff  - 
Slightly  Fractured 


<?  22.1  Dolomite  -  Mod  Bard 
Crey  -  Maaalve 
<?  22.5  -  22.6  Shale  Sean  - 
Black  -  Soft 

<?  22.6  Doleaiite  -  Grey  - 
Mod  Hard 


186.2'  Stem  & 
Down  Hole  Assy 
3rd  w/  H20 
27  rpm 
Stop  1 :41 

BOH  I 


9  25.8  -  25.85  Shale  Sean 
Black  -  Soft 

@  25.85  Dolcmlte  -  Grey  - 
Mod  Hard 

9  27.15  -  27.2  -  Shale  - 
Black  -  Soft 

9  27.2  Chert  -  Breve  -  Hard 


Bottom  of  Hole_ 


ENG  FORM  igj6  v« out  totTio***  oaiotfTt 


Design  Bottom  of 
Rock  Socket 
404.2' 


I  MOt  t  NO 


tiorfork  Lake  Bridges _ 

5CV~5“  6  ?-P9 -S  -Socket 

wsrs rtjrnma- 

Robert  Scfcsoker 


_ Don  Pchtman 

«  DidECT ION  0.  NOL  t 

rX- <r»»  *»e  *».  f  l'wci *  o _ _ 


i  *c  I'M  ^  isuo  r.00- 

-  elevation  of  Sot c or.  c:  Hoie 

|  403.14 _ _ 

},2  M4NU*  *CTu»l»  I  0»  C*<ill 

Steven  M.  Ha  in 


ji>  Casing  Record 


i  De>tfT~ 

1  120.0' 


Type 
10'  O.D 


4  14  TOTAL  NUMBS*  C  O*  t  »Oltl 


O  ■  6  *MO*e  V  CM  T 


ilit»t.oh  0f  JUater  Various  5*0.2 7 


»  p* t» non  |  10/78/80  :  10/30/80 

it  iLfv»^io«  Qf  "Q-t _ 549.33  Platf oitj 

iit  loiti  :o®i  •tcoviAT  r -om  B3MH.C  430,13  TOG  * 

h»  J|GN*»U»!  O*  '»**  C  C  T  «■>•  4  55,3  TOR 


J  17  (  Lf  V  AT  lO«  TO*  or  "O.t 


hod;  Reverse  Rotar 
3  INTO  "OC*  25. 16 


CEMENT  CROirr 


Average  Top  of  Rock 


10/28/80 
Start  2:10 
136.2’  Stem  6. 
DH  Assy  1st 
Trpm  No  H20 
H20  on  @  3:06 
@1.2 

@3:12  1.3'  2nd 
1 7  r  pit  @2’  1st 


DOLOMITE  -  Buff 
Grey -Mod  Herd-  ~ 

v/Pe  italna  on  free  plane*  ■ 
very  fractured 


Chert  -  brown 

Dolomite  -  Buff-  Mod  Bard 
Slightly  Prac  -  PE  atalned 
Dolomite  -  Mod  Bard  -  Grey 


Dolomite  -  Grey  -  Mod  Hard 

Dolomite  -  Buff  -  v/healed 
frae  -  Fe  etained  -  Mod 
Hard 

Dolomite  -  Mod  Hard  - 
Grey  -  Buff 


tzr  ,r  i -{  ■ 

Decomposed  limestone  pod 
1/8  of  hole  .1’  thick 

Dolaalte  *  Mod  Hard  - 
Grey  -  Buff 


@9.8 

Dolaalte  -  Buff  -  Grey 
Vuggy  v/Calclte  filled 

Vug* 


(Rough  Drill 
Action- Extreme! 
Frac.  Rock) 
»}:00  3.1'  H20 
Stop  4:12 


10/29/80 

Start  7 : 40 
2nd  ITrprr.  No  H2 
196.2'  Stern  & 

DH  Assy. 

H20  @  7:50  @3.4 
3rd  27rprr.  @7:5 
Stop  5:55 
Weld  lugs  on  St 
Start  9:15 


ENG  FORM  jg  ..e  you*  loiTto*.!  as*  osiolct 

VI.  71 


6  2-P9-S-SocV.e 


DRILLING  log 


j  riojcJL  :*c. 

I  DACW  03-79-C-0055 


62-P9-S-Socket 


iscicr  ’ 

■  Ma6raan  Cons: 


Elevation  of  5ottcm 


2  MkNUf  *C  T  U*£K  i  OLiiCx  * 


*  OiUCTiON  Of  HOLE 

Q«l«ne»t  r^i,i-ci»»co  . 


14 

total  numier  come  boxei 

tl 

«ui*»no«  of-L'ater 

II 

DATE  MOU E  j 

|  COMRLl t  to 

IT 

tLEVATJO**  T£>*  OX  hole 

I  TOTAL  Ol**y*  Of  hole 


Dolcmite  -  Buff  -  Grey 
Vuggy  -  w/calclte  filled 
vugs 

(3  10.2  Dolcmlte  -  Brown  - 
Grey  “  Mod  Herd  -  Hard  - 
S lliceoua 

@  10.8  to  10.85  6  11.3  - 
11.35  Shale  -  Black  - 
soft 

<a  10.85  Dolomite  -  Buff  - 
Grey  -  Mod  Hard  -  Hard  - 
Slightly  siliceous  - 
Slightly  fractured 
9  11.7  -  11.75  Decomposed 
Limestone 

9  11.75  Dolomite  -  buff  - 
grey  -  Mod  Hard  -  slightly 
fractured 


3rd  27rpm  w/H20 
186.2'  Stem  & 

DH  Assy. 

2nd  2:05  -  2:10 
Rough  Action 
in  Decomposed 
1.  s. 

3rd  @2:10 
StOD  3:00  @13.1 


(3  13.6  Dolomite  -  Buff  -  Mod 
Hard  -  Fractured 

(3  14.4  Dolomite  -  Buff  -  Gre 
Mod  Hard  -  Slightly  Frac 

9  15.7  -  15,9  -  Clsystone  - 
Brown  -  Soft 

9  15.9  -  16.0  -  Shale  - 
Black  -  soft 

9  16.1  Dolomite  -  Grey  * 
Buff  -  Mod  Hard  -  Slightly 
Fractured 


Sfcart  7:31 
3rd  27rpm  w/H20 
186.2'  Stem  & 

DH  Assy. 

Stop  8:22  @14.5 
Swivel  Check 
Start  8:32 
11  :25  1st  Cave 


ISi 


i  <?  17.4  to  17.5 

Decomposed  limestone  seam 
•  oft 

30  @  17.5  -  Dolomite  -  Buff  - 

Min  Mod  Hard  -  Slightly  Prac 


taal 


I?  19.1  •  19,3  Small  cavern 
Calclte  crystals 

9  19,3  Dolomite  -  Buff  - 
Grey  -  Mod  Hard  - 
Slightly  Practured 

9  19.8  Suall  Cavern 


EHG  FORM  ]g  34  .ar.iout  CDtTtCN*  * mt  omoliti 

fc»A*  ft 


DRILLIN'  LOC 


roit  -  -  o. 
a"-C-  03-79 -C-0035 


_ Morfork  Lake  Bridges 

-oc*,'5-62-P10-N-SoCket 


Contractor:  1  1 

I  Massman  Construction  Co. _  ,"lt’1 

l»  »'ii  »*°  ,T>t  °»  »n  102"  Smith-Rock _ 

j"  Elevation  of  Bottom  of  Hole  403.2 


F&  NAME  Of  D«JILLC" 


[*  DIRECTION  or  hole 


Robert  Schxnoker 


Don  Uchtman 


li  »*NU»»CTUBEH'i  O'  0*  * L 

Steven  H.  Ha Ins _ 

i j  Casing  Record  j  Dept5 
_ .  I  128,5' 

It  TOTAL.  NUMIER  COSE  BQEEI _ ^ 

II  iLt*»no«  of ..Water  5'*yfe.2? 


T>-pe 
10  0D 


ic*k  Qinclin  *  o 


Boring  Method:  Reve rse  Rotar 

|t  D(*T«  ORILIEO  INTO"OC»  25.2 

Tort.  niRTH  or  mole  28*  69 


I  4/2/El  4/5/81 

i7  elevation  to*  or  hole  557.74  TOP  _____ 
•  ■  TOTAk.  CO«f  WtCOvfNT  *  O*  BQWINQ  431. 8^  TOC 
jt|  JlCl*AYl*«f  O'  INJAICTOA  428.4  TOR 


)•  TOTAk.  OC*»Tm  or  MOLE 


tv  il  v  Cl  AisiriC  ation  or  ' 

tLtvATio**  depth  i/riii;  ro*.t»a»'<«N' 

431.89  Rate  ■ _ 


CEMENT  GROUT 


Mater  Mater  DrillJ 
Loss  Color  Action 


Start  12:44  1st 
7 rpra  v/H2o 
186.3  Stem  Kelly 
6  DR  Assembly 
134.0  -  2:09  4th 
27rpm 

Stop  4:15  (?5.5 


j  6  min  CLAY  AND  MUD 


j  28  Average  Top  of  Rock  

J  min  Dolmsite  -  Grey  -  Hard 
j  Highly  Slclleous 


q  1  hr. 
-q  51  mil 


Dolomite  -  Grey  -  Mod  Hard 


5.9  -  5.95 

Shale  Seam  -  Black  -  Soft 


-40  min  Dolomite  -  Grey  -  Hard  -  SilLc 

I  6 .7 

Dolomite  -  Grey  -  Brown 
" _  Hard  Highly  Siliceous 


7.9 

Dolomite  -  Light  Grey  - 
Mod  Hard 


Start  7:31 
4th  27  rpm  w7H20 
186.3  Stem  Kelly 
DH  Assembly 


ENG^FORMlgJi  v*Ou4  E  O*  T  ion  I  A**  OEWLETI 


I  rroject  No. 

DRILLING  LOG  |  03-79-C-0055 


Contractor: 

I  Masraan  Construction  Co. 


or»t.  Drill 

421.89  10  1  _ 

~  Dolomite  -  Light  Grey  -  Mod 

-  Hard 
_Z  34  "’"lO^ 

.  —  Dolomite  -  Grey  -  Mod  Hard 

-  Hard  -  Slightly  Sllle 

11  ~ _  10.8 

—  Dolomite  -  Grey  -  Mod  Hard 


41  min  12.6  -  12.8 

Dolomite  -  Grey  -  Mod  Hard 
Vuggy  -  Pilled  with  Pink 

_  Calclte  eryetale 

12.8 

Dolomite  -  Buff  -  Grey  - 

30  min  Mod  H«rd 

13.0  -  13.1 

Shale  Seam  -  Black  *  Soft 
_  13.1 

|  Dolomite  -  Grey  -  Mod  Hard 


15.2 

Dolomite  -  Buff  -  Grey  - 
Mod  Hard 

15.9 

Dolomite  -  Buff  -  Slightly 
Kractured  -  Mod  Hard 


j  16.8 

i  Dolomite  -  Brown  -  Hard 
1  Stile 


—49  min  -  18-3 

"13  j  Cavern  (Bat .  Lf‘s  than  1/3 

J  of  hole  In  above  Dolomite} 


:1  hr.  38.6 

-23  mlu  Dolomite  -  Brown  -  Mod  Hard 
j  Hard  Slightly  Sllle  - 

Slightly  Fractured 


[ 19  “3  ; 

_lj  33  mlh 
-  ^ 


19.2 

Dolomite  -  Buff  •  Mod 
Hard  -  Slightly  Fractured 


411.89  | 20  H  I 


ENG  FORM  ]g  36  ..cvtoui  ioitiohi  aa < 

MAW  T I 


4th  27rpra  U/H20 
186.3  Stem  Kelly 
&  DR  Aaay  (92:45 
lat  7rpm  (cavern) 
@18. 3'  4th  27rpm 
Stop  4:18  @  18.5’ 


SR...  L INC  LOC. 


rroject  lie, 

DACW  03-79 -C-G055 


Contractor : 

•  Has  naan  Coast  ruction  Co. 


r J  »Ht( TS 


Norfork  Lake  Bridges 

H62-P10-S- Socket 

'Ge-rsrhr.tttaa -  -  - 


I  IC  t'H  Awe  *TKf  O#  bil 


j"  Elevation  of  Bottom  of  Hole 


j  i  N*ji!  of  D« ikktR 


p  Boring  Method: 


it  IO»*l  OC**th  O*  nCl( 


* i  Casing  xecor 


14  TOTAv  NUHBft  CO*!  BO»(S 


—  i  *  iO.  m 

111.  C Lev *Tl 


of  Water 


r.e  v*’ioi  'o**  c-r 


»e  ?ota„  c c.« t  »rco«!‘i»  to*-  fiCAiNC 


_  f  v  *  T  .  on  '  I>rill;  C.MS-.'Cyjo. 

422 . 55;  10  ‘  Rate  !  con't 

—|  . . . 

Z}  j  Dolomite  -  Grey  -  Hard  - 

1  43m  in|  Silic 

“O  (?10.2 

Hj  Doloaite  -  Light  Grey  - 

-i  Mod  Hard 

u-q—  - 
— 

_ Z  31min 

l2~~z - 

H34mln  '2;5 

“Zj  Dolomite  -  Brown  -  Mod  Hard 

H  Massive 

q 

13  q —  i3.i 

—I  Dolomite  -  Grey  -  Mod  Hard 


q  25raii;  14.8-14.95 

— >  Shale  -  Black  -  Soft 

Zj  14.95 

Z]  Dolomite  -  Grey  -  Grey  - 

— j - Hard  -  Silic  -  Massive 

q  15.5  -  15.6 

Zj  Shale  -  Black  -  Soft 

-H  2 7m in  15.6 

q  Dolomite  -  Grey  -  Mod  Hard 

-q - 16.7  -  16.8 

—  Shale  -  Black  -  Soft 

Z  31min  16.8 

—  j  Dolomite  -  Grey  -  Mod  Hard 

—  Hard  -  Slightly  Silic 


Zj  17.6 

i  38min!  Dolomite  -  Buff  -  Grey 
Zj  j  Mod  Rard 


412.551  20 


18.7 

Dolomite  -  Light  Brcvn 
Hard  Silic 


19.6 

Dolomite  -  Light  Brown 
Mod  Hard 


tater  Wateri  Drill! 
oas  Color  Action 


4th  27rpra  v/H2C 
186.3  Stem  Kell 
DR  Aasy 
Stop  4: 17 


3/31/81 

*”571  r8T - 

Start  8:00 
4th  27rpm  V  'R20 
186.3  Stem  Kelly 
&  DH  Assv 


ENG  FORM  |g  PACvtous  co<tioni  arc  oholcti 

MAR  n 


CRiLLIKw 


■rroj«?*t  fw. 

!  DA  Cm  03-7S.C-0055 


Norfork  Lake  Bridges 

.  O*.  *  1  ijk 

H62-P10-S-SocV**t 

Ce««hn Tcian  " 

NO*,  t  SO  "  J 

M  Ktd  (  O#  C*«  TL  Ll» 

omf  f ’<on  o»  Kr>i  i 


Cont  r act  cr : 

_  ___Ma6  5can  Coact  ruction  Co* 

|  >C  »'!•  *Ol  *>*t  0«  *11 

j  *  *  Elevation  of  Bottom  of  Hole 

'i;m . . 

}•»  Casing  Record  i  Depth 


*  l*  TOT**.  C(M|  KliIM 

I'll  tuo’io.  0f  Vater 


■>>-  5 

r  3  l«f  f 


Borlr.j  Method! 

O*  •  T  *•  L'Niull'  mu;  ■  c 

TOT*.  Ot  **  T  H  O*  HOl  C 


o«  t  »••*»>  *  t  »  y 

Rotarv 


.»v*tJ  rfPTh  j  Drill]  CUU.TIC.T.O*  ...  S.TfS.^S 

412^5  |  2°  !  Rate  ‘  ‘  " 

d  Dolaalte  -  Light  Brown  - 

d  27»1,  Mod  H«rd 

~P  20.  1  -  20.6 

Zj  Dolomite  -  Grey  -  MOD  Hard 

2^  d  Hard  with  Grev  Chert  Nodules 

- . -  Vuggy 

20. 4 

^3 8m in  Dolomite  -  Light  Brown  - 

— q  Mod  Hard  *  Slightly  Frac 

d  with  Iron  Stains 


ml**;- 

1  L>* 

Hmc 

Water 

Color 

•  Drill 
■  Actior 

m { y**>l 

l 

_  r 

! 

i 

Rough 

t 

4th  27rpm  w/H20 
184. 3  Stem  kel ly 
&  DH  Assy 

i 

l 

Stop  1 : 57  BOH 

d  23,0 

H  J  Dolomite  -  Buff  -  Grey  -  Mo<  Hard 

^2ftnin  I  Buf‘  v*th  Frac  with  Iron 
"  q  Stains 


I  P 

I  _~i32ntn 


24.2 

Dolomite  -  Grey  -  Mod  Hard 


1.5*  2d 


27.4  -  27.45 

Shale  Sean  -  Black  -  Soft 
27.45 

Dolomite  -  Grev  -  Mod  Hard 


Bottom  of  Rock  Socket 


pt'-i  jo  a  &i  tt?.*  cf 
Ref  ^  i  K«?f 

vcv.s 


r ^  *  linc  loc 


HAC«  O3-7a-C-Q0-^ _ 4- 


; r : c r '•.  Lake  Bridges 
;  62-Pll-N-Socket 

7  1 Jc  31c  d  h- 1  *  ^*13 

_ _Scb§x.t_Scteoksc_ 


%  m*j*t~o*  o«iut* 

Don  Uchtman 

k- D'«  £C  tToh^oT  no'iTe 

C3-‘*’,c  — 


M.»e=«n  Ccnstr-.irxleg.-COa - - '-—-3 — ~~'~~ 

o<  _ 1 02 Sm i th  -  Rod *. - 


rrr~ at’ <.***-*  *  *,tl 
~i  _ s  tey  en_Ha  in  _? 

JiTCiTiog  record 


Sor<__5  Method:  Reverse^ _ Koterv 

3!"K0'IUED"*10  “°C»  25.6  1 

,  n,  .  Of  PI  H  of  «OLC  27.33' 


— |rrcrsi=F'icord^  ;^0.0.j^0..  OP. 

_ i  ,07*1.  "■■I"  I"'  e:,Ii _ 1 - - - - - 1 

f7i~  i c£-i»«te-  5^3.  <e3-  - _ — , 

j  _ _ — — - -  ^  ~~  ~p  7  c  o*-^c  mo 

|  (*  o*,»  “oi.f  j  2/21/81  ;  2/2-1/83 _ — i 

_Jt7T777IT^r7o»  o.  -out  552. 72  '__tos _ — _ 

_ f  j  32 .3  3/_  TOG_._l. 

_ J"i~  vc  —  t770"o77T,_>.  cc,1~'  430.6'  TOR 


TOTAU  OCf*lN  Of  «OL€ 


V*1  lO  w  f  p T  r 


cl  AiimC  atio-  of  w*7t»»ALS 
fC,.U«>‘  •«*'1 


432.  33)' 


H 

-3 37 

— j  mir 

q 


CEMENT 

GROUT 


7“  ...  REfc.***s 

water  «ster 

Los s  Color  Action 

L  P  Start  9:33 

;  186.3’  .stem  - 

Muddy  Smooth  kelly  £.'  DH  Assy 
Ist'rpm  w/H20 
§10:10  4th  27 rc 
r  _  Stou  3:15  58 . 1 ’ 


430.6' 


min  Average  Too  of  ,R.QCjS_ - 

Dolomite  -  Dark  Grey  - 
Hard  -  Siliceous  with 
Chert  Nodules 
39  2.3 

rai11  Dolomite  -  Buff  -  Grey 
Mod  Hard 


Rough 


3.6 

Dolomite  -  Buff  -  Grey 
Mod  Hard  -  Slightly  Fra< 
3.8 

Dolomite  -  Buff  -  Grey 

Mod  Hard 

4.3 

Dolomite  -  Grey  -  Hard 
Silic 


Milky  Smoot 


Tod  of  Rock _ Socket 


24.23«  8 


6.9 

Shale  -  Black  -  Soft 
7.0 

Dolomite  -  Grey  -  Hard 

Silic 

7.5. 

Dolomite  -  Light  grey 
Mod  Hard 


9.4 

Dolomite  -  Grey  -  Dark 
Grey  ■"  Mod  Hard 


-2/23/31 
Start  7 : 27  58. 1 
4th  2'rtn  w/H20 
186.3'  stem  - 
keilv  &  massy 


DKil  LING  LOG 


ST oj cct  Nc. 

IiACV  03 ~79 -C-005 $ 


_  Norrork  Lake  Bridges 

62-Pll-N-Socket 
Geor<rr^in  c  ta  a - 


Lj2l  r  a ct  o;  : 

I  Hassrsr.  Const  r uct  i  on  Co. 


ic  *t  1 1  aj*  c  ’  *  *n  o« 


I  ’ 1  £  1  e  v a  I  i on  of  5ott.cn  of  hole 


j  12  i  Otl'C«*'<0«  Or  0*»IL.L 


Tj  Casing  record 


"*j<[  o#  osillc* 


t  O'RCCTIO**  or  HOLt 


f  )  »I*UC  *i-  f  "k.Cl-m  c  p _ 

’  Coring  Method: _ 

t  OS^Th  OR  it  l  10  «rto  «ocr 


1  TOT*t  OfPtH  Of  MOL( 


14  TOTAL  C  OR  t  BOUS 

11.  iitvinof  of— k'aCer- 


IlLt  v*1iO«|  Dt**1 


OCP1H  thrill  CL4U...C4T.ON  or  -*U».*LS 

10  Race  (con1 t) _ 

-j  Dolomite  -  Grey  —  Dark 

— ]  40  Grey  -  .Mod  Hard 


17  ll!  V»TlO*  70**  07  MOL  l 
«e  TO’»i  CO«»t  RECOvCRT  *  O*  8  D  ° 
t*  MC*»4TuBt  or  I*.sr»t C 7 or 

_ ? _ Drill 

.  s  p-’  a  t  e  r  J  *  a  t  e  r  [tears* 

fLcS6  Col  or  [  Act  ion 


4th  27rpm  w/H20 
186.3’  stem  - 

Kelly  &  DH  Assv. 
lilky  Snoouh 


min  11-6-11.8 

Shale  -  Black  -  Soft 

11.8 

-  Dolomite  -  Grey  -  Hard 

Silic 
35  12-1 

Dolomite  -  Light  Grey  - 

Mod  Hard 

12.4-12.5 

Shale  -  Black  -  Soft 
32  12.5 

min  Dolomite  -  Grey  -  Mod 
Hard 
12.9 

-  Dolomite  -  Buff  -  Mod 

Hard  -  Slightly  Fractured 
31  13.6-13.9 

jjjIjj  Dolomite  -  Buff  -  Mod 
Hard  -  Extremely  Frac. 
with  Iron  Stains 
-  13.9 

j  Dolomite  -  Buff  -  Mod 
2-,  Hard  -  Frac  with  iron  Stiins 


Grey  Roug ; 

Milky  Smoot t 

- r - r 

Grey  Rough 


Smooth 


412.33’ 


16.6-  16.8 

Chert  -  Grey  -  Hard 

16.8 

Dolomite  -  Buff  -  Hard 
Siliceous  -  Slightly 
Fractured  with  Iron  Stains 


18.2 

Dolomite  —  Buff  -  Mod 
Hard  fractures  with 
Iron  Stains 


Milky  Smooljh 


DSILLIUG  UX 


Dolomite  -  Grey  -  Hard 
Very  Hard  -  Siliceous 
3.8 

Dolomite  -  Buff  -  Grey 
Mod  Hard 

4.6 

Dolomite  -  Grey  -  Mod 
Hard  -  Hard  -  Slightly 
Silic 


5.8 

Dolomite  -  Brown  - 
Grey  -  Mod  Hard 


6.  5 

Dolomite  - 
Siliceous 


Grey  -  Hard- 


7.2 

Dolomite  -  Grey  -  Mod 
Hard 


\ 

fopu  j 

.9  9  ^  prr  " 

,  ,  p-.-.r*. 

1  t*f  r.  »• »  •» i  * 

1 

L 

133.93 

TOR 


2/17/81 
Start  12.06 
1st  7RPM  w/h20 
186.3 ' Stem-Kell 
&  D.H.Assy. 
@1:18  2nd  l'RP.V 
@1:44  4  th  27RPM 
Stop  3:10 
@5.4 


2/17/ei  r 

2/18/31  ”* 

Start  7 :3_  ~ 

4th  27RPMwitr-_ 
H20  ^ 

186  3'  Stem- 
Kelly  &  D.H.  A:sy. 


Too  of  Rock  Socket 


DRILLING  LOG 


■  CjCC  T 

Norfork  Lake  Bridges 


oject  No. 

DA CJ  03-79-C-0055 


-ontraccor: 

I  Massoan  Construction  Co. _ 


»c  mt  O'  »'f 

*•  Elevation  of  Bottom  of  Hole 


li 


ANt  Of  DNILLCft 


»  OiHfCTiON  Of  MOLt 
**■ 

i  Boring  Method: _ 

Ot»Tn  ORIkLCO  INTO  NOCK 


•  TOTAL  OCpTN  O'  NOLC 


it  elcvation  to'  Of  hou 
la  TOTAL  COM  MCOvt'T  fO*  BO 
I*  SiGwATUMC  O'  »NSPtCTO« 


Dolomite  -  Grey  - 

Mod 

Hard 

10.6 

Dolomite  -  Gre  - 

Black 

Hard-Silic 

-  10.8 

Dolomite  -  Grey  - 

Mod 

Hard 

12.9-13.0 

Shale  -  Black  -  Soft 

-  13.0 

Dolomite  -  Buff  - 

Grey 

Mod  Hard 

13.5-13.6 

Shale  -  Black  -  Soft 

.  13.6 

Dolomite  -  Grey  - 

Mod  ’ 

Hard 

14.5 

Dolomite  -  Buff  - 

Grey 

Mod  Hard  (Buff  slightly 

fractured  with  Iron 

Stains) 

14.9 

Siltstone  -  Weathered  - 

Soft  -  Brown 

15.1 

Dolomite  -  Buff  - 

Mod 

Hard  -  Fractured 

17.3 

Dolomite  -  Grey  - 

Hard 

Siliceous 

18.0 

Dolomite  -  Grey  - 

Hard 

Siliceous  -  Fract 

ares 

with  Iron  Stains 

19.4 

Dolomite  -  3uff  - 

Mod 

Hard 

4th  27RPM  w/H20 
186.3’  stem  - 
kelly  &  D.H.  As 
stop  12:22 
grease  swivel 
start  12:36 
stop  3:17  BOD 


2/18/81 

27T57S1 

start  8:06 
4th  27rpm  ./H2' 
186.30'  stPm  - 
kelly  &  DH  ASi 


>C  *l2lW»CTT*-lO 


tlevetion  of  Bottom  of  Bole 


«  total  MUMVEft  cmi  no>n 


IE.  tLivA-noH  q£  Vacer 


1  *l  CO"t  »fCOvl*r  '£ 

0»  iKS^fCT  0« 


I  _  f  V  *  T  i  Of  W  ‘  Drill 

446.581  20  !  Rfice  1 


rbrili  •<••.«« 
' !  Acf  <  rs« 


443.48 


I 

H  38 
—  rair 

r 


Dolomite  -  Brown  -  Mod 

Hard 

20.3  ... 

Dolomite  -• Brown  -  Mod 
Hard  Fractured 
20.9  -  22.2  ' 

Cavern  \t.vVW  1/3  of  hoi 

21.8 

Dolomite  —  Milky  White 
Hard  -  Highly  Siliceous 


23.4 

Dolomite  -  Milky  White 
Mod  Hard  -  Hard 
Weathered  -  Hard  -  Sili: 


24.8 

Quartzite  -  Milky 
Very  Hard 


25.9 

Dolomite  -  2/3  Tan  -  | 

with  Calcite  filled 
vugs  -  1/3  Quartzite 
milky  -  Very  Hard 
26.8 

Dolomite  -  Apprx  4  Tan 
Hard  -  Silic  &  Quartzi  :e 
H  Milky  -  Very  Hard 


Quartzite  -  Milk-/  - 
-  *■*-*•'  .c*r« 

Very  Hard  -  Dolomite 
Tan  -  Hard  -  Silic 


J  4th  27rpm  w/H2 
156.22  Stem  Kel 
Smoot i  dh  Assy 

§20.  9  -  3.-12 

f— 1st  7rpm  H20 
off  cavern  2nd 
17  r pm  w/H2 0 
@3:35  -  21/7 
Rough  stop  4:15  s.23,1 


4/16/81 

4/17/81 

Start  7:20  4th 
27  rpm  W/H20 
156.22  Stem 
Kelly  &  DH  Ass; 
Stop  8:57  Grea 
Swivel 

Start  9:34  2nd 
17rpm  H20  on 
@26.  9 

27.1  1st  7rpm  ; 
@28.0  2nd  17romf 


:*  -LIWC  LOw  [  03.79-:-:’??; 

Nor  fork  Lake  Bridges _ 

6 2- Pi 2-N- Socket 
Bratfjnr'tftS  “ 


T  NJ, 

c  o *  £•*»> Ut‘ 
[C>  .ON  Of  nr>i.  c 


1  K  nil  A*  V  ^  o1  >■ 1 _ _  _ 

jTT“£ ievaTicc- of  Bolters  of  Hole 

ilT" •*  1  V»~B  1  iTc ■  *  *  o'  t*'i- 

’"l  _ _  _ _ _ _ 

Jv,-  Ca sr ng  r.f- c  c  r  of  ,  htprh 


14  TOT  Aw  H^»  t  ■  ca4l  »C’***_ 

Ik  fLlwATlP*-  q£  V  flier 

- -  -  rr»Twvit> 


It  DAT!  HOi.  £ 
04  C  **•  r  j _ 

_ I  »■*  ( 


oc**t  ».  r*  “-'.1 


.,.0-  Cf  -  3riu: 

^sa 3.Q — LsiSZl - — h- - 

<4o‘k 

—  30  Quartzite  -  Milky  -  Ver 

~  min  Hard  -  Dolomite  -  Tan  - 

..  ,■  ~  Hard  Silic  \c.% 

31  — 

— -  31.1 

—  Dolomite  —  Brown  —  Har< 

Z  55  Highly  Siliceous 


-j  32.1 

■  -  42  Dolomite  -  Tan  -  Hard 

_Z:  min  Silic  -  Fractures  with 
Z  Iron-  stains  on  Frac 

33Z  planes 


— 1  32  33.4 

Zq  min  Dolomite  -  Grey  -  Mod 


- 

|  min 
■ 

34.9 

5  - 

i 

Dolomite  -  Light  Grey 

i 

Mod  Hard  -  Slignriy 

|  24 

frac  w/FE  stains  on 
frac  planes 

z 

Zj 

j  min 

35.2 

Dolomite  -  Brown  -  Mod 

_ 

1 

i 

Hard  -  Hard  -  Slightly 

Dolomite  -  Bun  - 

Mod  Hard 

36.3 

Dolomite  -  Grey  — 
Bottom  of  Rock  So eke 


01  f 


-Cf.e  :n:?es 


r.  I  e  vet  ion  C-  Sort  on:  cf  Hole 


6 2 -Pi 2 -S- Socket 


t  *  s  . 


;m  oas  ir.g  .-vticor 


f:  Berts;  MetHcc : 
tv  *C’t.  ;«  -:a 


—  14  'OT  >ukii>«  CM  f  n;jts 

In  n.t»»t:o»  0f  Water 


••J  f  .  (  VATIC"*  ^2**  Of  -0.( 


Cl  Aliif  iC**iO*  3*  » • 


443.97 : 20 


"?uv  cc-»t  eo**;*c 

s  cm'  v*»f  o*  iNifcfcto* 

f  Water brill  | 

,  Color  j  Acticr.1 


Dolomite  —  Grey  —  Mod  Hard 


Quartzite  appx.  50/  Milky 
White  -  Hard  ar.d 
Dolomite  -  50/  Hard 
Grev  -  Silic 


— H — - -  22.0  (appx  2/3) 

,  H  Dolomite  -  Grey  -  Mod 

— |  26  Hard  ar.d 

^  ruin  ( appx  1/3)  Ouartzrte 

_j  Milky  -  White  -  Hard 

23^q  23.1  -  23.6 

Cavern  (Est  1=55  than  1/3 
- — ■  24  j  hole) 


4th  27rpm  w/K2 
156. 22  Stem  — 
Kelly  i  EH  Ass 
’  •  -  ■  ®22.0  1st  'mm 

■  2nd  1 7  rpm  5 
Smooth  25.1  1st  7r; 
H20  oft 
®3;C2  7-26.0 
2nd  17rpm  w, 

_  §26.4  4th  2’ 

£  v/K20  Stoo  - 

§30/0 


IT  ~  7  24.1  (appx.  2/3) 

—  j  Quartzite  -  Milky  white 
10  :  Hard  -  Vuggy  ar.d 

—  niai  Dolomite  -  Grey  -  Med 

>5  —  Hard  (appx.  1/3) 


25.9 

Dolomite  -  Brown  -  -ioh: 
T  Siliceous  -with  brown 
j  chert  nodules  -  Hard 


J  16  | 


- ;  22  1  Dolomite  -  Light  Grev 

min  :-tod  Hard 
H  27.5 

— _  Dolomite  -  Grey  -  Mod 

-j  Hard  fractures  with 

-j  Iron  stains 


-d  16 

-j  min 

d 

29 — 1 - 


433.971  30- 


Slight  ly 

RO  UCTh 


Milk;  l  . 


ro j ecc  No. 

DACW  03-79-C-0055 


Norfork  Lake  Bridget 

0“  62-P13  JJ-Socket 

-GsszmETrrss 


Fi  OF  OAlLLl^ 


*  OiAfCTiON  OF  HOLE 

Qiwciitfie  , 

’  Boring  Method; _ 

t  OE»Tm  C«*<ll£D  (l*TO  *OC* 

9  TOTAL  OCFTN  OF  MOL C 

utv»*T.cM  or  FTM  r>rill 

523.4|*  20  R^ee 


Coocracccr: 

■  _ Masaman  Coast  ruction  Co. _ 


|  «  »< i  t  Tr*  «,T _ 

f"  Elevation  of  Sot ten  of  Hole 

J  i  a  M4NU*  »CTu»|«  J  DLL  L"  *  •  -O*.  O'  O*  ILL 

1 1»  Cas  i  ng~ RecorH  f&e  ? 

_  i _ 

14  TOT  Ac  HUMIC*  COHC  IO  *  l  i 

ti  iLivinok  0f  Water 


tvIviTiO*  TO*  OF  MOl! 


•  '0'»L  CO»f  »!CO*t®’  ‘i 

I#”  S>G*4«i>*f  £>»  •  M S * »  C  T  O* 


Cl  >kVi(FiC  atiOh  of  h*yc»'Al* 


Bter  Water 

oas  Color  Actloi 


A  34 

13  rear 


Hard 

20.2 

Dolomite  -  Sandy  -  Quart 
Sand  -  Well  Rounded  - 
Dolomite  -  Grey  -  Mod  Ha :d 
21.3 

Sandstone  -  Quartz  -  W41 L 
Rounded  -  Ca  Cemented 
21.6 

Dolomite  -  Grey  -  Mod 
Hard  -  Weathered 
22.5 

Dolomite  -  Grey  - 
Brown  -  .  -  Mod  Hard 


23.6 

Dolomite  -  Grey  -  Dark 
Grey  -  Soft  -  Mod  Hard 
Weathered 


3/9/81  , 
2nd  17rpm  6~ . 5 
Kelly  Stem  & 

DH  ASSY  Straig: 
Rotary  Air  Ass: 


3/9/81 

3/10/81 

Start  7 : 21  21 .  ‘ 
2nd  17rpm  67. 5* 
Kelly  Stem  &  • 
DH  Assy.  Strai 
Rotary  Air 
Assist 

Stop  12:45  BOH 


24.4 

Dolomite  -  Dark  Grey  - 
Mod  Hard 


25.45-25.5 

38  Weathered  Dolomite  Pod 
min  White  -  Soft 
25.5 

Dolomite  -  Dark  Grey 
Mod  Hard 

46  26.6 

min  Dolomite  -  Grey  -  Mod 
Hard 


iMilk'J  ! 


29.2 

Dolomite  -  Grey  -  Mod 
46  Hard 


513. 9' 1  min _ DOtton  of._Rock_Sock.et_ 

!  I  i  I 


1  Z?«»s i<f/\  cf 

I  A’ac*  Soe.Me.t 


orrork  Laxe  3ncges 
6 2- Pi 3 -S- Socket 


Elevation  of  Bottom  of  Hole  514.0' 


;1U«  £R  i  2tiiC**T  ION  OF  0»ILL 


Steven  Hams 


"casing  Record  Depth  Type  10.0  OD 

1 A  TOT»L  N'juSES  C2RE  BO*ES 


15  Elevation  of  water  sfJt.95  _ 

-  IJTARTEO  |CO*xPtCTED 

,1  o»Tt  hole  j  2/7/81  j  3/9/81 _ 

7  ELE  V  AT iO*  TOP  O f  HOLf  546 . 9  1  TOC _ 

•  total  CO«£  recovery  fo«  sor.no  542  .  QQ  TOG  " 
« - 538. 8 _ ! _ TOE 


j  "  2/7/81 

I  Start  10:46 

57.5  Kelly  & 

DH  Assy  1st  7rpr 
Air  Rotary 

ooth  Stop  11:02  Kell; 
Check 

;  Start  11:06 

Stop  11:30  H20 
Leak 

Start  2:17 
Stop  2:30  @3.3 
j  10’  casing  blow 

out 


537.2’ 


H 

5  ~9min Dolomite  *  ] e  r  own 

O  ItoQHard  -  Har 

~  1  hoiir  slightly  Silic 

- -  2nin  §>  5.4  ' 

Dolomite  -  Brown 
g  —  Hard  -Silic 

_d  43  6.  4 

min  Dolomite  -  Brown 


534.98' 


534.7  1 


4..J 


_36min 


532.08!  ,0 


Dmi"  Dolomite 
Silic 

-  9.2 

Dolomite 

*houf  Mod  Hard 
8mm  g  g 

M°8i£S 


;  Start  1 sl4  ist  - 

j  7rpm  57.5  Kelly  1 

j  .  &  DH  Assy  Strai  :h 

‘  Rotary  -  Air  Asti. 

Milky  Smoo’hwith  H20  ,  - 

2nd  17rpm  @5.0  - 
Stoo  3:16  @7 . 1 1  _‘ 


-3/4/61 

Start  7  :23  2nd  ITrpir 
57. 5  Kelly  &  DH  Assy 
Straight  Rotary  ; 
\ir  Assist.  w/H2C 
Stop  8:45  Tighten 
kelly  bolts 

.  Start  _2: 02 _ : 

Top  of  Rock  See*  et 


Hot#  So 


2  S 


D  *  _  I K  C  L  OC 


w  ni-7c.r.v-:. 


Tn  *  j.  -r  ar 

OF  3  S” -  - 


Ncrfork  Lake  Brice 


’«  s-:-  Tt*^  °*  e'T  102" Smith  -  Rock 


L-j-  ?\W  ~W  cCC 


Seorecnmcian 


4.  "OLE  NO 


5.  NAME  OF  DRILLER 


fc  OiHECTiOn  of  MOLE 

1  llNCi.>wtD 


DEC  f«Ou  WE*T 


7  Method 


Rotarv 


•  OEPTH  Of?  i  l  L  E  0  INTO  ROC* 


Elevation  cf  Botccrr,  of  Hole 


U  M*Nu'*:Ty(itP'S  otsiiiii 


l  OF  DRILL 


Casing  Record  Depth  Tvpe 


total  number  core  boxes 


’‘Elevation  of  Water 


IE  DATE  HOLE 


>  »  T  AR  T  EO 


|  COmPl  ETEO 


17  ElEvatiqn  TOR  OF  HOLE 


18.  total  core  recovert  FO«  BORinC 


i  total  QSRTm  of  hole 


ClE  vatjOh 


depth  !  Drill 
10k  I  Rate 


CLASSIFICATION  OF  MATERIALS 
(£>  ••criptiory) 

con '  t 


1 

Dolomite  -  Buff  -  Grey 

_ 

Mod  Hard 

- 

lhou 

10.3  10.35  Chert 

- 

9  mi 

£*bu.A/  -  Hard 

11  1 

10  35 

Dolomite  -  Grey  -  Mod 

- 

Hard 

— 

43 

11.4 

“ 

min 

Dolomite  -  Grey  -  Brown 

— 

Mod  Hard 

12  - 

,  Of 

— 

12.3 

_ 

50 

Dolomite  -  Grey  -  Mod 

min 

Hard 

13  - 

lhou 

c 

— 

5min 

14  - 

13.9 

Dolomite  -  Mod  Hard  - 

— 

Hard  -  Grey  -  Brown 

Ihov-j 

e  14-3 

6mir 

Dolomite  -  Grey  -  Soft 

15  H 


—i 

q  Ihr 
~t  17mii4 


16 


525.08 


Mod  Hard 
15.1 

Dolonite  -  Grey  -  Mod 
Hard 


54mih 


17 


~lhour 

HsOmin 


is; 


17.6  I 

Dolomite  -  Buff  -  Grey 

Mod  Hard  „  1 

Reverse 

Rotaryi 


lhoun 

22mirj 


19 


“1 

47mir| 

3 


20 


13  6 

Dolomite  -  Grey 
Hard 


Mod 


19.6 

Dolomite  -  Sandy  (Quarti 
Sand  well  rounded)Grey  fod  Hafcd 


Water 

Color, 


Drill 

Actic 


r  con '  t 


smooth) 


[Millcyj 


Rough 


2nd  17rpnr  -57 . 5  1 
Kelly  &  DH  Assy 
Straight  Rotary 
Air  Assist  w/H2C 
Stop  12:59 
Weld  can  on  Bit| 
Body 


3/4/81 


3/5/81 

Start  7  :28  2nd-|/ 
57 . 5  Kelly  & 

DH  Assy  Straight 
Rotary  Air  Assif 
w/H20 

14.3  1st  7rpm 
15.0  2nd  27rpm 
Stop  12:40 


Milky 


Smooth 


3/5/81 

3/7/31 - 

Start  7:48 
Reverse  Rotary 
67. 5; stem  Kell}- 
&  DH  Assy 
2nd  l7rprr.  w/H2 
1 7 . 5  ,8  : 30 
4th  27rpm 
Smooth  stop  1 0  :  2S 

Switch  to  Straight 
Rotary  Air  Assist. 
Start  10:55  4t 
27rpm  Stop  11  :J.2 
C'it  discharge  hole 


100  1  f  can  start  U:p2 

|  |  |  2nd  l7rpm 


Troject  No. 

DACU  03-79-C-0055 


contractor: 

Massman  Construction  Co, _ 

ic  mi  «»c o*  »it  102'1  Smith  -  ^ock 


11  Elevation  of  Bottom  of  Hole 

497.4 ' 


14  TOTAL  NUMBER  ccmi  BOXES 


Don  Uchtman 


4  OiRtCTlOK  or  MOLE 
QgtvBMTICAL  i  l»MC 


u.  ilcvation  0f  Water  b3- 


ITUTID  |COM»Ll!IO 

7/21/SI  :  7/25/8' 


CO«C  *i:3vf  Rt  FOR  BO  At  M  c 

rU»C  or  INSPECT  OB  5' 


CL  ASiiriC  AT»on  or  MATERIALS 


ater  Mater 
Color 


Top  of  Rock 

270 

Dolomite  -  Light  Grey 
37  Mod  Hard  -  &  Hard  - 
min  slightly  Silic 


43  3.5 

min  Dolomite  -  Light  Grey 
Mod  Hard 


529.88'  TOR 


Lake  El  548.62 
Start  3:03 
1st  7rpm  Strai; 
Rotary  -  Air 
Assist  77.5' 
Stem  -  Kelly 
DH  Assy 

Stop  4:31  Remo’ 
Bit  Blocks 
Start  5:05 
2nd  17rpm 
Stoo  5:25  4.5' 


527.38 


— j  40  | 
_)  min 

-  H  I 


— )  min  Dolomite  -  Sar.dy  (Well 
—1  Rounded  Sand)  Mod  Hard 

- Light  Grey 


— 7/21/01 - 

7/22/81 
Start  7:13 
2nd  17rpm  77.: 
stem-kelly- 
DH  Assy 


8.5 

Dolomite  -  Mod  Hard 
Light  Grey 


ENG  FORM  3A  p»:vious  arc  o«soleti 

MAR  7  1 


*  OlftCCTlOM  or  HOLE 

Qwf«t.e»L  _ _ _ _  DBS  *«*’ 

i  Boring  Method: _ Rotary _ 

■  Ot'Th  ONiLLEC  INTO  NOCA 

TOTAL  DEPTH  0  c  HOLE  _ 


TV_.i1T  CLAESIf  ICATION  Of  N*  T£N.AlS 

ElEVATiOH  DOTH  I  Drill;  TO..CIPII-V 

511.88  20  I  Rate  1 _ _ 

J  Dolomite  -  Grey  -  Buff 

2  55  Mod  Hard  -  Hard  -  Grey 

~Z3  min  Silic 

-i  20.5 

21  ~ _ Sandy  Dolomite  -  Buff  - 

Mod  Hard  -  Si  grains 
—  Well  rounded 

41  21.1 

H  min  Dolomite  -  3uff  -  Grey 

22Z  Mod  Hard 


IS  DATE  HOLE 


-I  IT  ELEVATION  TO**  OE  MOLE 

| - - - 

-It  -otal  CONE  titt.ibi  ‘ 

jit  ElCNATuAf  o»  INSPECT  ON 


39 

min  22.7 

Dolomite  -  Grey  -  Mod 
_  Hard 


502.58  I 


_ 26.0 

Dolomite  -  Buff  -  Grey 
23  Mod  Hard  -  Slightly  Frac 


27.9 

27  (est  1/8  of  hole) 
min  Quartzite  Milky  -  white 
Hard  &  Dolomite  -  Buff 
Grey  -  Mod  Hard  -(3/4  o 

-  &  Cavity  -  Clay  filled 

(est  1/8  of  hole) 


29.0 

Cavity  Hnds  50;'  Quartzi 

50tJ  Dolomite 

29.6 

Quartzite  -  Milky  White 
Hard  with  Clay  filled 


501.33  30 


fit! 


DRILLING  LOG 


Norfork  Lake  Bridges 


tc  >»z i  worm  o»  bit _ 

"n  Elevation  of  Bottom  of  Hole 


cl *.ssifica7*o*  or  n»Ti*t*Lj  Vater 

u,“T'0'  Drllli  toss 

522.03?  10  Rate  ! _ _ _ I 


2nd  17rpm 
Straight  Rotary 
Air  Assist  77.5 
stem  -  kelly  & 
DHA 

Stop  2:48  814.0 
gear  box  ad j . 
Start  3:50  814. 
4th  27rpm 
Stop  7/29  5:20 
818.  0 


7/29 _ 

7/30 

Start  7 : 04  2nd 
17  rpm  -  77.5' 
stem  -  kelly  - 
DHA 

Stop  7:16  Fuel 
Leak  Start  7  :37 
4th  27rpm 
Lake  el  548.04 


EHG  FORM  BA  CBfvlOul  t  O'  TiOnI  AAt  OBWiLtT! 

MAP  7  t 


drilling  loc 


H101-P2-West-Socket 

r~Ge<nr5T^TCTati 

Robert  Schmoker 


Overburde 


_ CEMENT 

-  GROUT 

N 

Average  Tod  of  Rock _ 

1 . 6 

Dolomite  -  Buff  -  Mod 
Hard  -  Slightly  Frac 
2.9  x 

Dolomite  -  Buff  -  Pink 
Mod  Hard  -  Slightly 
Silic  -  Slightly  Frac 


4.3 

Dolomite  -  Buff  -  Grey 
Mod  Hard  -  Frac  w/Fe 
Stained  frac  planes 


5.8  -  6.2 

Siltstone  -  Grey  -  Soft 
(est  1/9  of  hole) 
balance  above  Dolomite 
6.  2 

Dolomite  -  Buff  -  Grey 
Mod  Hard  -  Frac  w/Fe 
Stained  frac  planes 


3° 

min  9.8 

Dolomite  -  3uff  -  Grey 
Mod  Hard  -  Slightlv  Frac 


Milk\i  Smoo: 
Brovii 


ENG  FORM  )s  3/ 


vlOUJ  fO'TiCm  Amt  OBWVtTI 


Start  9:41 
Lake  Elev. 

543. 72  ' 

1st  7rpm  w/H2C 
1  176.3'  stem  - 
kelly  &  D HA ss\. 
@3.5  2nd  17rpt 
@10.0  4th 
2  7  r pm  1 


- - ■-  -  • 

j  Proj ect  No. 

1  DACW  03-79-C-0055 

Contractor:  1 

1  Massnan  Construction  Co,  1 

DRILLING  LOG 


•  o  j  sc  t 

Norfork  Lake  Bridges 


-P2-West-Socket 


n  Elevation  of  Bottom  of  Hole 
M*.Kur*CT  ur  t  *  x  olsTcnat  io*  or 


Dolomite  -  Burf  -  Grey 
Mod  Hard  -  Slightly  Frac 


11.4 

41  Dolomite  -  Buff  -  Grey 
min  Mod  Hard  -  Slightly  Sili 
Frac  w/Fe  stained  Frac 
planes 


er  Water  Drilll  "t-*"'* * 5 

s  Color  Action  con  .  t 

S  I  Lake  Elev. 

543.72' 

4th  27rpm 
w/H20  176. 3' 

I  stem  -  Kelly 

!  |  &  DH  Assy 


14.1 

Dolomite  -  Grey  -  Mod 


Hard  -  Hard  -  Slightly 
Silic  -  Frac  w/Fe 
stained  frac  planes 
15.2 

Dolomite  -  Buff  -  Grey 
Mod  Hard  -  Frac  w/fe 
stained  joints  and  fra 


17.4 

Chert  -  Grey  -  Brown 
Hard 


9/14/81 


Start  7:23 
4th  27rpn 
w/H20  176.3' 
stem  -  kelly 
&  DH  Assy 
H20  off  §19.0 
Purap  repair 


18.  5 

Dolomite  -  Pink  -  Gre\ 
Hard  -  Silic  Frac 


ENG  FORM  18  3^  p»(  VlOUl  f  Oi  Ti  On  |  Amt  OiVOLlTt 


Norfork  Lake  Bridges _ _ 

*TlO*. 

Hi 02 -P2 -West-Socket 


Project  No. 

DA CW  03-79-C-0055 


pontractor : 

I  Maggnan  Const  ruction  Co. 


|lC  HM  **  ►  O •  ml  _ 

r*'  Elevation  of  Bottom  of  Hole 


il  ettvATioi-  of  .-Water 


17  ELEVATION  T Of  or  HOLE 

TOTAL  CONE  *  tCOvt  ®T  TO*  BORING 


Dolomite  -  Pink  -  Grey 
Hard  -  Silic  Frac 


21.2 

Dolomite  -  Pink  -  Grey 
Mod  Hard  -  Frac. 


23.5 

Quartzite  -  Milky  White 
Hard 

24.  0 

Sandy  Dolomite  -  Buff 
Pink  -  Hard  -  Silic 
24.2 

Dolomite  -  Pink  Grey 
Mod  Hard  -  Hard  -  Slightly 
Silic  Frac. 


27.1 

Quartzite  -  Milky  White 

Hard 

27.4 

Chert  -  Brown  -  Hard 
27.8 

Dolomite  -  Pink  -  Buff 
Hard  -  Silic  -  Slightly 
Frac 


Bottom  of  Rock  Socket 


con 1 1 


4th  27rpm  No 
H20  176.3'  sterr 
kel  ly  &  DH  Asst 
H20  on  S20. 1 
Stop  10:00 
Mark  Kelly 
Start  10:12 
Stop  1:35 
B.O.H 


ENG  FORM  ig36  pwfvio'j*  rcvTiONi  A*t  obsolete 


DRILLING  LOG 


•Oieci 

Norfork  Lake  Bridges _ 


Hi  01 -P2- East-Socket 


»  Elevation  of  3ottc*a  of  Hole 


451.68 


Dolomite  -  Buff  -  Grey 
Mod  Hard  -  Hard  -  Slightly 
Silic 
.4 

Chert  -  Grey  -  Hard 

.8 

Quartzite  -  Milky  White 
Very  Hard  -  Highly 
Siliceous 
1.6 

Dolomite  -  Buff  -  Soft 
Mod  Hard  -  Weathered 
2.8 

Dolomite  -  Buff  -  Grey 
Mod  Hard  -  Slightly  Frac 


3.9 

Chert-  Grey  -  Hard 
4.1 

Dolomite  -  Buff  -  Grey 
Mod  Hard 


5.4 

Dolomite  -  Grey  -  Mod 
Hard  -  Hard  -  Slightly 
Silic  -  Slightly  Frac 
6.  5 

Dolomite  —  Buff  —  Grey 
Mod  Hard  -  Hard  -  Silic 
7.2 

Dolomite  -  Buff  -  Grey 
Mod  Hard  -  Slightly  Frac 


8.1 

Dolomite 

Hard 


-  Buff  -  Mod 


9.4 

Dolomite  -  Buff  -  Gro-. 
Mod  Hard  -  Slightly  Frac 
w/Fe  stained  Frac  Places 


EMC  FORM  |(j  3J  r»,  vioos  toiTioxi  mt  o.toLtrt 
naa  y I 


9/4/81 
Lake  Elev. 

545.  05  ' 

Start  11:41  Is 
7rpm  w/H20 
176.  3  stem  - 
kelly  -  DHA 
fj.  5  2nd  1 7rp" 
@5.5  4th  27r?r: 
Stop  2:34  Weld 
side  plates  or 
drill  stem 


i  _ 2/4/81 

‘  9/6/81 

!  Start  :  51 

Lake  Elev. 
544.62'  4th 
27rpm  w',H20 
176.3  ss.tr  - 
kellv  •>  PHA 


DRILLING  LOC 


Norfork  Lake  Bridges 


ontracc  or : 

Massnsn  Construction  Co. 


Dr  11 
Rute 

!  CL*lil#lC*TlON  or  N»HRi*L$ 

7  £3  •  •  u  ipiien1 

1  hr 

Dolomite  -  Buff  -  Grey 
Mod  Hard  Frac  w/FE  stain 

17mi 

Fractured  Planes 

__ 

10.4  -  10. 5 

Shale  -  3lack  -  Soft 

10.5 

2  hr 

Dolomite  -  Buff  -  Grey 
Mod  Hard 

8m  in 

11.0-  11/1 

— 

Shaley  Dolomite  -  Dark 
Grey  -  Soft 

11.1 

1  hr 

Dolomite  -  Light  Grev 

18mi 

i  Mod  Hard  -  Hard  -  Silic 

— 

f Slightly) 

,12.  7 

Dolomite  -  Light  Grey  - 

1  hr 

Mod  Hard 

13.2 

•J 

n  Dolomite  -  Grey  -  Brown 

Hard-  Very  Hard  -  Highly 
Sil iceous 

hr 

13.  5 

Dolomite  -  Light  Grev 

2mar 

Mod  Hard 

hr 

14.4 

Dolomite  -  Grey  -  C-reBr. 
Mod  Hard  -  Slightly  Frac 
14.8 

Omir 

Dolomite  -  Buff  -  Grey 

Mod  Hard  -  Hard  -  Sliaht 

*  4th  27rpm  w/H2C 
176.5  stem  kell 
DH  Assy 
Stop  3 : 50 
Air  Loss 

Smooth  Start  5:01 

Stot>  5:20  ®1 3 .  7 


9/6/61 _ _ 

9/9/61 
Start  7 : 30 
Lake  Elev. 

544.44' 
176.3  sterr  - 
kelly  i  DMAs 
4th  27rtn  w/ 
Sto  p  10:56 
Chg  cone  bit 
1.3'  drop  in 
Stoo  17. S 


|  9/10/91 
Start  8:53 
Lake  Elev. 

544. 26 ' 

4th  27rptr.  w/;:2^ 
1 ”6 . 3  stem  = 
*ellv  n  DHAssv 


431 . 68 


ENG  FORM  1  8  JA  p>f  viou:  cduiomi  am:  oitoLCTt 
w  *n  ?t 


DRILLING  LOG 


Norfork  Lake  Bridges 


I  L.OC  Dt. 

Hi 01 -P2- East- Socket 
i  Ge>— ec^uTciair  ~  ' 


-ontractori 

Masraan  Coast ruct Ion  Co. 


10  »IZt  *****  Of  *>l  T 


Elevation  of  Bottom  of  Hole 


12  HANUf  ACTljRt  *  J  DLi'OR 


lor  5  UltT 


CurvATio*  depth  Ihrill 

431.68  20  Rate 


CLAUiriCATiOM  or  materials 

rO.<uU)liaV 


Dolomite  -  Buff  -  Grey 
44  Mod  Hard  -  Slightly  Frac 
min  w/FE  stained  frac  planes 
20.8 

_  Dolomite  -  Buff  -  Mod 

Hard 


9/10/81 
Lake  Elev. 

544. 26' 

4th  27rpm  w/H2( 
176.3  stem  - 
kelly  &  DH  Ass'j 
Stoo  5:18  I 


25.  2 

Dolomite  -  Buff  -  Mod 
Hard  -  Slightly 
Fractured 


26.8  -  27.5 

36  chert  -  Grey  -  Brown 
min  Hard 


•  -  ! 


27.5 

Dolomite  -  Light  Grey 

Mod  Hard 

27.8 

Dolomite  -  Grey  -  Pink 
Mod  Hard  -  Hard  -  Silic 

23.6 

Dolomite  -  Grey  -  Hard 
Silic  -  Slightly  Frac 


9711781  ~ 

Lake  Elev  544.1 
Start  7:25 
4  th  27 rpm  w/n20 
176.3'  stem  - 
kelly  -  DKA 


ENG  FORM  jg  36  p»fv>ous  eoiTioti  Amt  o.solct£ 
*  a  r*  7  t 


rojecc” No', 

DACW  03-79-C-0055 


_ PRUUNG  IOC  [  DACW  03-79- 

-•OjICT 

Norfork  lake  Bridges 

lOCaTiOiT  * 

H10 1 -P2-Sas C-Socket 

e*nrs  taa - 


Pontract  or : 

Massaan  Construction  Co, 

lie  It  I  I  MC  TT*1  Of  BIT 

_  ’ ’  Elevation  of  Bottom  of "Hole 

_  1 2  n*NuriC»umri  ols<Cm*tion  or  c**ill 

-j»j  Casing- Re  cord  j~D¥ptS 


14  TOTAL  NUMIt  A  CM(  BOXES 
tv  elevation  of  j;acer 


•  OireCTion  0»  mOLC 
r'tf’ic •«.  r~~jmcL in < p 

?  Bor  ir  •*  od  : 

•  oi*itt  cs.atc  «nto  ■  oc a 

•  TOTAL  OfPlH  0*  xOl t 
ILIVAT  loJ  Of  PTH  Drill! 

421.68  30  R*Ce  I 


OAK  *»0,  *  «»  T  . 


|  IT  C  LC  VAT  iQN  top  ot  HOLE 

lit  TOi»L  CO*l  «rCOvf«V  row  BCRti 

|  >»  uM  Of  iMi^ECIWi 


3-1  ” 

; 

:  49 
min 

32  - 

1  hr 
2min 

— 

44 

min 

33 — 

— i 

34- 

59 

.min 

_ 

42 

min 

’I 

3d 

34 

min 

36.0 

Chert  -  Grey  -  3rown 
Hard 

36.8 

Dolomite  -- Buff  -  Hard 
Silic  Frac  w/Fe  stained 
frac  planes 
37.  3 

Dolomite  —  Buff  —  .Mod 
Hard 

37.8 

Dolomite  -  Buff  -  Mr  7 
Hard  -  Slightly  Frac 
w/Fe  stained  Frac  I 

Planes 


I  411 .6S|  40— j  | _ 

ENG  FORM  |  a  w  previous  eo't.o.i  *.r  oiwelete 

MIR  El 


Jater  Water  Drill) 
Lobs  Color  Action] 


Dolomite  -  Grey  -  Hard  - 
Silic  -  Slightly  Frac 

30.9 

Dolomite  -  Grey  -  Hard 
Silic  -  Slightly  Frac 
w/Silica  heiled  frac 


Hard  - 
32.2 

Dolomite  -  Buff  -  Grey 
Mod  Hard  -  Slightly  Frac 

33.1  ■ 

Quartzite  -  Milky  White 

Hard 

33.6 

Sandy  Dolomite  -  Buff  - 
Grey  -  Med  Hard  -  Friabl e 
33.8 

Dolomite  -  Grey  -  Pink 
Hard  -  Silic 
34.  5 

Dolomite  -  Grey  -  Pink 
Hard  -  silic  -  frac  w/F! 
stained  frac  olar.es 


Rlilky  Smoot1 
Grev  ! 


con't  9/11/81 
Lake  Elev.  544. 

.  12 

4th  27rpm.  w/H20 
1  176.3'  stem.  - 
kelly  s.  DH  Assy ‘ 
Stop  1:25  ; 

Weld  Baffel  or.  - 
Disposal  barge  F 
Start  1:35  '  t 


-  k  .  LI^C  LOG 


Project  No. 

DACW  03-79-C-0055 


Loncractor :  t  -* 1  ' 

Mas  scan  Construction  Co. _ U»  6  %»ti 

i  \c  Hi!  m:  OI  «  1  102”  Ow-! 

”  Elevation  of  Bottom  c:  Hole 
' _ _  384.5' _ 

U  1  C**  <  «.  L 

Steven  M.  Hairs 

M  Casing  Second  ,  Dept?/  .  Type 
__ _ !_ _ 121.0*  I  IQ’  : 

14  TOTAL  NJH4T4  C  044 1  BQItl 

.a  ..-a. at, o..  or^er  545.59*  6/19 

IIT44TID  |CO..ll'IC 

1  14  OATI  MOLE  .  ...  , 

[ _ 1  6/19/61  :  7/2/S  1 


i  Nnrfork  EpVe  Bridges 

[  101-P3-W-Socket 

IT"  tJestf  tiatrraa - 

i  Robert  Scrtr.oker 


«  ~ht  . 

S  N  O*  CHtlLLCM 

Don  Uchtman 

t  £"S{:t,on  of  hole 

rOC*l»»tCat,  pi^CuidlD 

G«C 

Method!  Reverse 

Rotary 

f  5f  PMiufC  into  tec* 

50.3' 

t7  [If  V**|C<.  7  Of  Or  HCkf  c: 

■6  ■'O'**.  z"-i  •  o» 

1*  O*  ixS*>(CTO<r 


;.ll  TO? 


A.  c[4>«  04  «OlE 


» ■”»  •■-■“'-c  4 38 .  3 _ TO G 
:c,;>**  434.8  TCP. 


I.l.-V  OCP-T  Drill]  Cl»«.4.C.T.OA  or 

'O.tuipii  or 

438.3'  ! _ Rate  ! _ 

-  i  OVERBURDEN 


4TEA.AL5  pater  Water  Drill 
[Loss  Color  Action 


CEMENT  GROUT 

6  - 

min  OVERBURDEN 

Actual  Tot  of. 


H  22 
~ 3  min 

5  3  I 


-T  43 
Zi  min 


42S. 3  ' 


Sxltstone  Pod  -  Yellow 
Soft  (est  1/3  of  hole) 
Balance  Chert 

4.8 

Dolomite  -  Very  Hard 
Pink  -  Grey  -  Highly 
Siliceous  (est  h  of  hoi 
Balance  Siltstone  - 
Yellow  -  Soft 
5.6 

Siltstone  -  Yellow  - 
Soft  -  (all  of  hole) 

6.0 

Dolomite  —  Very  Hard  - 
Pink  -  Grey  -  Highly 
Siliceous  (est  1/3  of 
hole)  Siltstone  -  Yellc 
Soft  (est  2/3  of  hole) 
7.0 

Sand  —  Well  Rounded  — 
Silica  s<  Unconsolidated 
(est  1/3  of  hole) 
Dolomite  -  Grey  -  Hard 
Siliceous 
8,  2 

Dolomite  -  Grey  -  Hard 
Slightly  Silic  with 
Siltstone  Pod  (est  pcd 
1/8  of  hole) 

8.8 

Chert  -  Tan  &  Pink  - 
Hard 


6/19/81 

Start  2:09  1st 
Snoothi  ?rpm  w/H20 

186 . 7 1  stem- 
kelly  i  DH  Ass 
Stop  3:14  Weld 
on  lugs 
Start  3:53 
56.0  2nd  17rt:r. 
with  H20 

— £ —  Stop  56.2-5:06 


r 

— t 

I  Yellc  w 


6/1  9/81 
6/20/81’ 
lake  Elev  548. 
Start  ' :2S  1st 
7rom  w/;:20 


DRILLING  LOG 


Project  No* 

DACW  03-79 -C-Q035 


_  Norfork  Lake  Bridges 

101— P3—W— Socket 
T~Gci srertRictaa"  - 


is  ***•«  or  oatiLfn 


U  DlRFCTiOM  Of  MOLE 


Boring  Method: 


Contractor : 

Mas scan  Co nst  ruction  Co. _ 

1C  l*i!  MC  T'rl’ l  o*  BIT 

_T:  Elevation  of  Sottora  of  Hole 
T;  w Lh  Jr  "*  C  TURE  R  J~Dti7G»^iT7oN  o*  JwTlL 

_ TT~ Casing  Record  j~DeptK 
_ _ _ _ l_ _ _ _ 

-  14  TOTAL  NUMBER  CORE  BOIES 

ilevation  c£  yater 


I  D*  **rM  PWiLlESJ  INTO  «OC« 


IT  ClEwATiON  T  Of>  or  MOLE 


’%  jic*»A»iti»i  o»  msi't  no* 


dertnJ  thrill: 

408.  3  !  30  i  ' 

TUST2_;.: “JT - r 

■ioe^iiU  d  ,  vj 


vater  *ater  Drill] 
Lobs  Color  Action! 


I  H  38 

|  i~ 


I  Wi  ,  j 

;  34  — 


I  — 1  1  hr 

Z29  it.  in 

!  ,,d 


CAL  [401. 3'  37  — 

CCCP  401.1’!  _• 


1  3  I 
;  u  1  hr| 


'  -i  50 


Dolomite  -  Grey  -  Pink 
Hard  -  Very  Hard  - 
l Highly  Siliceous 

30.5 

Dolomite  -  Grey  -  Pink 
Hard  -  Very  Hard  - 
Siliceous  —  (est  50’':} 
Chert  -  Brown  -  Pink 
Hard 

31.5 

Siltstone  Pod  -  Yellow 
Soft  -  (est  L  1/9  of 
hole) in  above  rock 
32.2 

Dolomite  -  Grey  -  Pink 
Hard  -  Silic  (est  2/3 
of  hole)  &  Siltstone  - 
Yellow  -  Brown  -  Very 
Soft  est  1/3  of  hole) 

33.3 

Dolomite  -  Light  Grey 
Hard  -  Siliceous  - 
Massive  (est  *5  of  hole) 
Siltstone  -  Yellow  - 
3rcwn  -  Very  Soft  (est 
i  of  hole) 

35.9 

Dolomite  -  Light  Grey 
Hard  -  Silic  -  Massive 
(est  %  of  hole)  i  Chert 
Grey  -  Brown  (est  ’j  of 
hole)  &  Siltstone  - 
Yellow  -  Very  Soft  (est 
h.  of  hole) 

36.3 

Chert  -  Grey  -  Hard 

37.3 

Dolomite  -  Grey  -  Pink 
Hard  -  Very  Hard  - 
Slightly  Frac  Silica. 
Healed  Frac. 

37.5  -  38.1 

Siltstone  -Pod  (in  aio"e 
Dolomite)  Y'ellow  - 
Soft  1  est  <1/3  of  hole 

38.9 

Dolomite  -  Grey  -  with 
Buff  Iron  Stains  - 
Mod  Hard 


sSSStA  6/25/81 

,  j  Start  4:35 

*  |  186.7  stem  - 

Mod  1  £  DH  Pi 

Rough i  Lake  Elv  54c 
1  6/26/61 
Start  7 :09 
—  {-  3-30.3’  1 S6 . 7 

stem  -kelly 
i  1  &  DH  Assy 

|  Rough  with  H20  2nd 
17rpm  S3 2, 5 
1st  7  run 
Stop  12:11  | 


F.oughj  5/26/SI 

r  “672'5/Sr 


Milky  Mod 
BrowrJs^ootl 


Can  fell  1.15 
6/25/  while 
Drilling 
Start  -335.35' 
6/29  Add  7.5 
—  can:.  2 9 1  kel 
6/29/81 
Start  12:19 
£35. 35  1st  ~r 
NoH20  2C6 . 7 ' 
Stem  -  Kelly 
DH  Assy  Stop 
1  :02  Tighten 
kelly  bolts 
Start  1 : IS 
— 3S^  'S2':03  ”Sto 
£2:03  Table  C 
Start  4 : 24 
Stop  4 :44  Tab 
check 
6/3  0/£ 1 
. 2 1  can  drop 
6/29/SI 
S,tart  .p/30/91 
c 5:29  1st  gear 
Trpm  NoH20 
206.7  stem  - 
kelly  i  DH  As 
Lake  Kiev  54 t 


ENG  F0PM  I'.IVIOUI  COITION!  ARC  O  .SO  A-  ETC 


DKiLLIHC  LOG 


oject 
DACW  03-79 -C-0055 


Contractor: 

Massman  Construction  Co, 


MO  $12  f  "rn  O*  BIT 


_  Norfork  Lake  Bridges 

.oc*t.on  i  oi -P3-W-  Socket 
~xje  cz^zrsrt z  tan 


Elevation  of  Bottom  of  Hole 


12  **  AnuF  AC  T  u«£*  1  D  LS‘CH 


-  ?  C*  OF  M£  c  l 


Boring  Mttl.oi: 


vfvti'O*'  cf»i«  IVrlll 
398.  3' '  40  !  Race 


Casing  Record 


•  «  TOTAL  MUMBCN  COME  BOXES 

’$  ectvATioM  0f  .Water 


i  IT  ELE  V*TiO»*  TOM  OF  hOlE 


- —  1 1  ’OHI.  COP* 


CL  AVSI  F  lC  ATlOai  O*  WATtBiALS 

(2iaaL/ipi  i on 

Dolomite  -  Grey  -  w/3uf- 
Iron  Stains  -  Mod  Hard 
40.6  -  41.9 
Siltstone  Pcd  in  above 
Dolomite  -  Buff  -  White 
Soft  (est  1/8  of  hole) 


Zt  42.1 

;  Dolomite  -  Dark  Grey 

—  1  hr  Mod  Hard  -  Massive 

_Zj  2min  42.3 

_  Dolomite  -  Dark  Brown 

2  _)  Mod  Hard  -  Massive 

,-q -  43.4 

H  Dolomite  -  Grey  -  Pink 

~H  58  Mod  Hard  -  Hard  - 

H  nin  Slightly  Silic  with 

.  H  Silic  healed  frac. 


q  1  hr 
~l9min 


1 

_l|  1  hr 
- !  8min 


46.1 

Dolomite  -  Brown  - 
Mod  Hard  -  Hard  - 
Massive  -  Slightly 
Silic 
46.6 

Dolomite  -  Buff  -  Mod 
Hard  -  Slightly  Frac 
with  Iron  Stains 


49.2 

Dolomite  -  Buff  -  Mod 
Hard  with  Iron  Stains 


<J«ter  Water  DrillJ 
Loss  Color  Action^ 


Stop  11:13 
Tighten  kelly 
bolts  Start 
11  : 24  H20  on 
§39.  0 

2nd  17rpm  w/H2 
206.7'  stem  - 
kelly  &  DH  ASs 
Lake  Ele/54S.S 
Stop  4:16  s**4 . 


6/30/81 

7/1/81 

Start  7:27  2nd 
17rpm  w/K20 
206.7'  stem 
kelly  &  DH 
Assy  Lake  Elev 
54  S*.  87 


EHG  FORM  ij  33 

M  AB  7  > 


P  •  C  vlOU  $  E  O*  Ti  Oi  ft  ABE  OBSOLETE 


Norfork  Lake  Bridges 

it  AT  lON 

101-P3-East-Socket 

ear  frhntrtan - 

Robert  Schinoker 


one  ract  or : 

Masgman  Construct  lem  COj _ 

»0  2  t  r»Pt  o»  &  i  t  I'D?7*"  Srcx 

Elevation  of  Botcon  of  Hole 


Don  Uchtman 


u  e lcvat.©-  0f  Water 


14  DATt  MOLC  4  ■  -  ,  , 

_ i  7/7/81  !  7/7/81 

17  tLf v»rio«  toe  of  mole  558,64  St  557,64  TC 
"  '.‘Ei  z~~ f  r t ; : , ( t ’  f  zjf  "  *  T. r,  44 1,39'  TGG  ^ 
T*  ErCi.*'y»E  OT  IN1EECTOE  436  19'  TOR  ‘ 


Reverse  P  rt  nry 
oc-  53,0  ’ 
56. 49- 


OVERBURDEN 


I  if  EiCNETonE  Of  inTpeCTO" 


CEMENT  GROUT 


•  OVERBURDEN 


[  Start  10:10 

1 st  7  rpm  w/h2  0 
^uddy  Smooth  186.7  Stem  - 
Kelly  6,  DH  Ass; 
6.7'  2nd  17rpr. 
Stop  1:16  Tabli 
j  Repair 

Start  2:15 
|  Stop  5:01 

j  j  8.51'  drop  i: 

1  [  can  from  7-8’ 

H20  Elev.  5£J. 


Average  Too  of  Rock 
( Plan) 


CLAY  AND 
GRAVEL 


436.19: 


432.89' 


-1  hr 
-55min 


d 

d  2  hi 
— llOmir 


A.ctual  Top  of  Rock _ 

5.2' 

Dolomite  —  Grey  —  Hard 
Siliceous  -  Slightly 
Fractured 
6.1' 

Dolomite  -  Buff  -  Mod 
Hard  -  Hard  -  Slightly 
Silic 
6.7' 

Dolomite  -  Grey  -  Mod 
Hard  -  Hard  -  Slightly 

/in  above\ 
7.0  -  7.1'  (.dolomite/ 

Siltstone  pod  -  Yellow 
Soft  -(Est  1/8  of  hole) 
7.1  ' 

Dolomite  -  Milky  -  Sand 
Highly  Siliceous  -  Very- 
Hard 
7 . 6 

Dolomite  —  Grey  -  Pink 
Mod  Hard  -  Hard  -  Sligh 
Silic  -  Massive 


431.391  10  H 


ENG  FORM  |g  jg  P  ■  E  V 1  Ou  S  COITIONI  AP*  0*7EJLCTC 


•tilkv  I 
3rowr 
|  Mod 
I  Smoot 


'  I  Mod  I 
Milky  Rough ' 


Jl  IZI.1 _ 

7/8/81 

Start  7:18  2nd 
17 rpm  w/H20 
186.7  stem  — 
kelly  &  DH  Ass; 
Lake  El.  549.0 


drilling  loc 


Norfork  Lake  Bridges 


Elevation  o£  Bottom  of  Hole 


fcwC  Of  CH»lCLC« 


*  omtCTion  or  hole 

Qmeutife  , 


1  Boring  Method 


•  D£  RT*  DRILLED 


total  MUMatn  core  boxes 


>».  (UHTID.  of. Hater 


Dolomite  -  Buff  -  Grey 
Mod  Hard  -  Slightly  Frac 


Start  9:53 
20.0'  2nd  ITr 
w.H20  166." 
stem  -  kelly 
&  DH  Assy 
Stop  12:13 
Gear  Bex  Hepa 
Start  12:45 


22.7 

Dolomite  -  Buff  -  (Fe 
Stained)  &  Grey  -  Mod 
Hard  -  Fractured 

23.8 

Dolomite  -  Buff  -  Grey 
Mod  Hard  -  Hard  -  Frac 
Slightly  Silic 


24.9 

Dolomite  -  Buff  -  Mod 
Hard  -  Frac. 


I  i 

411.31  30  ^ 


27.6 

30  Chert  -  Black-Hard 
min  27.7 

Dolomite  -  Grey  -  Mod 
-  Hard  -  Hard  -  Silic 

28.7 

34  Dolomite  -  Light  Grey 
min  Sandy  -  Mod  Hard 
29.  5* 

Dolomite  -  Grey  -  Pink 
Mod  Hard  -  Hard  -  sili 
23  Siltstone  Pod  -  Yellow 
min  Soft  ( Est  \  of  Hole) 
Mod  Hard 


Milk-1  Yellow 


nviom  roiTioNi  oi^oliic 


drilling  log 


Project  No, 

DACW  03-79-C-0055 


Norfork  Lake  Bridges 

uOC  *T  tom 


Contract  or : 

1  Masgtsan  Construction  Co. 


i  ic  m  t  wo  rm  o# 

j"  Elevation  of  Bottora  of  Hole 


i-oe  ’  .1 

-t 

ot  6  i«eiT} 


ON  or  NOCC 

INCL  INI  p 


DEPTH 

Drill 

30  1 

1  Rate 

25 

min 

408.29 


407.39 


404.79' 


=1 

401. 39'  -n  “I 


EMC  FORM  )g  34 


CLAUinCATiON  O*  materials 
(Dmmctifilian 


Dolomite  -  Grey  -  Pink 
Mod  Hard  -  Hard  -  Silic 
Siltstone  Pod  -  Yellow 
Soft  (Est  %  hole)  Mod 
Hard 
31.5 

Chert  -  Brown  -  -V  Grey 

Hard 

32.0 

Dolomite  —  Pink  -  Grey 
Mod  Hard  -  Hard  -^Silic 

( Slightly) - - - ^ 

and  Siltstone  Pod  -  Yellow 
Soft  . 

32.4  (est  1/8  of  hole) 
Dolomite  -  Grey  -  Pink 
Mod  Hard  -  Hard  -  Slight 
Silic  and  Clay  filled 
cavern  (est  %  of  hole) 

33.5 

Cavity  -  Continues  - 
Siltstone  -  Filled  - 
Yellow  -  Soft 
34.9 

Chert  -  Brown  -  Grey  - 
Hard  -  (est  9/10  of  hole) 
and  Siltstone  -  Yellow 
Soft  -  (est  !0w  of  hole) 


-  min  36 . 0 

I  Dolomite  -  Light  .-Grey 

) _ _  Pink  -  Mod  Hard  -  Hard 

Silic  (slightly) 

■  36.2-36.5 

;  1  hr  Siltstone  Pod  -  Yellow 
I  13mii  Soft  -  (Est  1/8  cf  hole) 

36.5 

3  Chert  -  Grey  -  Brown 

Hard 
1  hr  36.7 

7min  Dolomite  -  Grey  -  Pink 

Mod  Hard  -  Hard  -  Sligh  :1_ 

-  Silic 

37.5 

43  Dolomite  -  Buff  -  Grey 

min  Mod  Hard  w/Fo  stains 

38.  5 

Dolomite  -  ""ff  -  Grey 
Mod  Hard  -  Slightly  F rap . 
39.8 

45  Dolomite  -  Puff  -  Grey 

min  Mod  Hard  -  Hard  —  Sligh -ly 

Silic  -  Sli'htlv  Frac. 


p*r  VOJ1  f.DiTiOM»  amt  ovoi  it* 


7/9/81 
2nd  17rpm  w/H20 
186.7  stem  -  ke 
I  DH  Assy  Stop  3 : 
Mod  Engine  Check 
mootptart  3:35  32.0 
1st  7rpm  w/H20 
Stop  4:41  Eng  in 
Check  Start  5:2 
j  Stop  7/9/81 
r  5:36  Broke  kell 


Very 

Rough  _2/9/Bl  - 
7/10/81 

Start  9:08  1st 
7rpm  No  H20 
!  206.7  stem  -  ke) 

w  -N-i  DH  Assy  Stop  L- 
9:30  Broken  Kelly 
:  |  bolts  Start  10  26 
|  Stop  10:40  Gear 
:  Box  out  33.3'  ~ 

Start  2  :00  : 

J  :  Stoo  2:26  Broke 
-*d  ^  Kelly  bolt  r 

Srnoot^1Start  4:01  =_ 

.  Stop  4:03  L 

i  _  Sheared  K  bol t s i 
'  \  [7/13/81 

r  1  Start  34.0’  1st 
7rpm  No  H20  NO 
(4 -Air  206.7'  stem.' 
kelly  s.  DH  Assy 
|  Stop  9:14  Gear  . 

|  Box  Adjustment  I 
Start  9:44 
Stop  10:09  GSA 
Start  10:33 
I  stop  11:20  " 

•  I  |  Start  11:50 

I  Stop  12:29  "  I 

I  Start  1:25  j 

j  Stop  4:35  Broke:' 

I  j  Trunnion  Bolt 
Start  5:15 

1  OCV  3-5:35  2nd  l~r-.m 
■A'-j7:  w/n20  Stop  6:2. 
Engine  Check 
i  _ _ 3iL5 _ : _ 


DRILLING  LOC 


oject  No. 

DACW  03-79-C-0055 


omite  -  i 
1  hr  M-°d  Hard  “  Hard  _  Sligh 
5min  silic  ~  Slightly  Frac. 
40.95  -  41.0 
Shale  Seam  -  Black  - 

_  Soft  -  Mod  Hard 

41.0 

^  ^  Dolomite  -  Buff  -  Dark 
3min  Grey  "  Mod  Hard  -  Hard 
Slightly  Silic  -  Slight 
Fractured 

41.4 

42  Dolomite  -  Brown  -  Dark 

Grey  -  Hard  -  Silic  - 
Slightly  Fractured 

-  43.1 

Dolomite  -  Grey  -  Hard 

38  Highly  Siliceous  - 

Slightly  Frac. 
min  ^  1 

_ 44.3 

Dolomite  -  Buff  -  Grey 

,  ,  Mod  Hard  -  Slightlv  Fra 

1  hr  44  5 

25min  ' 

Dolomite  -  Grey  -  Pink 

Mod  Hard  -  Hard  -  Sligh 

Silic  -  Slightly  Frac, 

45.4 

Dolomite  -  Buff  -  Mod 
Hard  =  Frac  w/Fe  Stains 
m3'n  46.1 

-  Dolomite  -  Buff  -  Hard 

Frac  w/Fe  stained  frac 
1  planes  -  Silic 

lmir  47 . 3 

Dolomite  -  Buff  -  Mod 

'  Hard  -  Slightly  Frac. 

1  Fe  Stained 


I  1  hr 

Z  llmiii  48-6 

~J  Dolomite  -  Buff  -  Mod 

Hard  -  Fe  Stained 
r a 

Zj  Dolomite  -  Buff  v  Grey 

1  hr  Mod  Hard  &  Her:!  -  Grey 
Z|  3 Om i : l  Slightly  Silic 


EMC  FORM  le  }6  P»fVlOi>4  I'CuTiOwi  kt>t  OB90tfT£ 


DRILLING  LOG 


OiECT 


roject  No. 

DACW  03-79-C-0055 


Norfork  Lake  Bridges _ 

OC*TiO.  '  , 

Hl01-P3-East-Socket 

Tejsrsrsirrra1 


olC  »*o 

an£  Of  D«i  L  Lt* 

T (On  OF  MOLE 


|»0  »Ut  MO  T»Ht  or  BIT 

I  ”  "Elevation  of  Bocton  of  Hole 

L _ : _ , 

j  )  2  MAMUF  ACT  UNt  R1  Or  Mil 

7 Teasing  Record  [TlepFH- 

14  TOTAL  NUHlM  CMl  »0*M _ 

tt.  ilcv»tion  0£  _W a t e r 


or  6 


i  It  OATl  MOL  t 


387.89 


0€PT** 

c.  •  50 

Drill 
Race  | 

51  Z 

! 

1  hr 

52 ~ 

50 

min 

I 

53- 

56 

min 

’  - 

1  hr 
28min 

— 1 

55  ^ 

1  hr 

37mi:i 

H 

_d 

-i 

44 

min 

385.0’ 
— 384t5M 


cl  Aisiric  A-riON  or  mltcrialS 

^••uipitvv 


Dolomite  -  Grey  -  Buff 
Mod  Hard  &  Hard  -  Grey 
Slightly  Silic 
30.5’ 

Dolomite  -  Grey  -  Hard 
Silic  -  Masiive 


51.9 

Dolomite  -  Grey  -  Buff 
Mod  Hard  -  Hard  -  Grey 
Slightly  Silic 
52.6 

Dolomite  -  Buff  -  Mod 
Hard  -  Hard  -  Slightly 
Frac  -  Slightly  Silic 
Fe  Stained 

52.9 

Dolomite  -  Grey  -  Hard 
Silic 


Chert  -  3rown  -  Grey 

Hard 

55.2 

Dolomite  -  3uff  &  Grey 
Mod  Hard  -  Hard  -  Buff 
Slightly  Silic 


min  I  Bottom  of  Rock  Socket 


ENG  FORM  ,g 36  ..|  „PCJ1  tnrTiO.1  *.r  OB'.OlfTf 


17rpm  No/ 
206.7’  st 
y  &  DH  As 
6  :55 


drilling  log 


Project So. 

DACW  03-79-C-0055 


Norf crk_Lake  Bridges _ 

101-P4-West  Socket 

rearsstETtt  art 

Robert  Schr.oker _ 


KAMC  Of  MILLt« 


Don  Uchtoan 


l  |  H«Tlf  AL.  QlNCLINlO  _  0«t 

Boric*;  Method:  Reverse  Rotary 

OC'Th  OHIUED  INTO  «OC»  35.6 


Contractor : 

i  Mas  roan  Construct  i  cm  Co ,  _ 


i 1 1  Elevation  o:  Bottom  of  Hole  _  .  „  _ 

-f  39^.  ol 

_  7j  man  JV *c  t  unc  m  t  otsTEV* ’TLiTo*  t»- .  C 7 

__  Steven__M.  Ha  ins  _ 

_  *j  Casing  Record  ’  ;  DeptH  :  Type 

_ _ ,  i  122.7 _ I  1 0  0. 

-  14  TOTAL  NUMfCR  COR(  BOIM 

14.  ILIV4T.ON  0f  Water  5*f7.27 

(»T*«T*o  IcOM^Ll'ID 

'*  °<TI  "°LI _ ; _ 8/20/81 _ ; _ 8/22/31 

-  ii  tu.tt.o.  '3»  o’  -o-» _ 55_e .  61 1  TOPla t ; 

-O'*.  :.-<•!  .0*.  <.:•  437.21'  TCG 

_J  »4  J.CRA’D-f  o*  .NS»*ttTC/«  435.2  '  TOR 


i  17  CLfVATION  TOP  Of  "O.f 


I  14  $.GNA»t»Be  O*  iNi*'!CTO« 


I*  total  depth  or  hOl  £ 


CL  A4S*f  IC  ATION  or  MAT  ENiALS 

(O  mm  i.4  ip  I  i«r 


^ater  Water  Drill) 
Loss  Color  Action] 


435.21  2. 


427.21,  10  -- 


ENG  PORu  18  34  , 


CEMENT  GROUT 


Alt^.A  A  — _  - 

Gravel 

_  Average  Top  of  Rock _ 

Dolomite  -  Buff  -  Mod 
47  Hard  Fe  Stained 
min  2. 3-2. 5 

Siltstone  Pod  -  Yellow 
Soft  (Est  Sj  of  hole) 

- 2.5 

Dolomite  -  Buff  -  Grey 
49  Mod  Hard  Fe  Stained  - 
min  Slightly  Frac. 

3.2 

- -  Dolomite  -  Buff  -  Mod 

Hard  -  Fe  Stained 
40  4.3 

min  Siltstone  Pod  -  Grey 
Buff  -  Soft  (Est  1/8 
_  of  hole)  in  above  Dolor,;. te 

4.5 

Dolomite  -  Buff  -  Grey 
38  Soft  -  Mod  Hard  -  Soft 
mm  Weathered 

5.5 

—  Dolomite  -  Buff  -  Grey 
Soft  -  Mod  Hard 
38  Siltstone  -  Yellow  - 
min  soft  (Est  1/8  of  hole) 


mm  8>0 

Chert  -  Dar?<  Brown  - 

Hard 

8.4 

26  Dolomite  -  Buff  -  Soft 
min  Mod  Hard  (Est  1/3  of  hcle) 
Siltstone  -  Yellow  - 
Soft  (Est  2/3  of  hole) 

9.8 

Dolomite  -  Light  Grey 
Mod  Hard  rac . 


Pi  Pi  O 


rrojecc  No.  Contractor; 

DRILLING  LOG  DACJ  03-79-C-0055  1  Masrcan  Genet  rent 1  n-  C 


_ Norfork  Lake  Bridges 

Hi 01-P4 -West- Socket 

~Vc  st  5'2‘hntcnaH 


|  1C  HZ  t  ,,pt  o»  t» ■  T 

■  "  Elevation  of  Sot  ton:  o  l 


It  J  MINI;'  *rti;Nj  m  t  r>  l  S  i  C.  n 


Casing  Record  ;  Dept 


S  n  am  t  Of  D«U.l_CH 


4  Oi«£CT.On  or  HOLE 


’  Boring  Method: 

a  0€*>T*.  ON ilLEO  »WTO  BOCH 


•  rOT*.  5£PT*>  or  hOl£ 


l«  TOT*..  ML /«*»;*  CO*P  BL  »f  i 

14  et_fvrTio*.  cf  Water 


14  D*  1 1  HOI.  r 
DBt  V*.  T _ 


c depth  Drill:  CL^vr.c^o^orj-rTEH,*^  | 
407.211  30  Sate  ! _ _  I 

j  Do  Ionite  -  Light  £.  Dark 

q  24  Grey  -  Hard  -  Very  Hard  - 

~Z1  Highlv  Siliceous  -  Light 

_ ,  mm  ^  -  3 

H  Grey  Fe  Stained 

31  _  30.3 

—i  Dolomite  -  Light  -  Dark 

— 1  39  Grey  -  Highly  Siliceous 

-3  min  I  31.5  'r-->A  V-*  •  r< 

_]  |  *'•*-<_*  *■«,><. 

|  Dolomxte  -  Da r.<  Grey  - 

j  32  Zj  I  Hard  -  Very  Hard  -  ilighi; 
-  Siliceous 


Water  Water  ■  ;  n  ^ 
Loss  Color, Art  ion 

- - i  1  -  -  T  - 

f  l  I  i 


ili'y  Sr  cot 
rcvrJ 


_q  43 

min 

r) 

33  ~j 

zj  33.4-33.5 

~  35  Chert  -  3rown  &  Grey  - 

— q  min  Hard 

H  33.5 

34  —  Dolomite  -  Buff  >«  Grey 

Hard  -  Very  Hard  -  Highly 
44  Siliceous  -  Slightly  j 

-Zj  min  Fractured  ! 


-  ;  35.4 

C]  31  |  Dolomite  -  3uff  -  Grey 
— \  min  Mod  Hard  -  Slightly 
Zj  Frac. 

36H _ 

"3  [36.5 

—  Dolomite  -  Grey  -  Mod 

—  45  Hard  -  Hard  -  Slightly 

H  min  Silic 


399.61 


t  Bottom  of  Rock  Socket 

min 


£HG  FOR  V  ]  g  J  /,  e  e-  t»o*i  aki  onset  r  t  * 

MAR  Jl 


»»*OJEC 


MOL  I  WO 


drilling  log 


DA CW  03-79-C-0055 


norfork  Lake  Bridges  _ 

HI  01 -P4- East- Socket 
e at settle laa - 


,  Drill 
416.17!  20  Race  1 


CL  ASJi^iCATION  Of 

I’D  ••  c_»  ipiiorv1 


Dolomite  -  Grey  -  Mod 
12  Hard  -  Frac  w/FE  stained 
min  frac  planes 


23. 5-23.7 

24  Chert  -  Red  &  Brown  - 
min  Banded  -  Hard 
23.7 

Dolomite  -  Buff  -  Grey 
Mod  Hard  -  Hard  - 
1  hr  Slightly  silic 


37 

min  25.6 

Dolomite  -  Buff  -  Grey 
Mod  Hard  -  Hard  -  Sligh 
Silic  -  Slightly  Frac. 


-  27.1 

Dolomite  -  Mod  Hard  -  F 
29  Buff  -  Grey  -  w/Fe 

min  Stained  frac  planes 


35  28.4 

min  Dolomite  -  3uff  -  ?ihk ' 
Mod  Hard  -  Hard  -  sligh 
Silic  -  Slightly  Free. 


29.5  Dolomite  -  Light  GrO'^ 
Mod  Hard  -  Hard  -  K7  4 


ENG  FORw  ]g  previous  F.otrioHi  Ape  obsolete 

MAP  71 


DRILLING  LOG 


oject  No. 

DACW  03-79-C-0055 


Contractor: 

Masamsn  Con6t ruction  Co. 


tO  *'*f  A«D  TTPt  Of  Bll 


Elevation  of  Sottora  of  Hole 


ot pt h  Drill  CLAiiiric*Tto»i  o»  HATtniALS  pater  Water  Drill 
30  ”  Rate  ro..„u»..w  i°as  Color  Action 


Dolomite  -  Light  Grey  - 
51  Mod  Hard  -  Hard  - 
min  Slightly  Silic 
30.2 

Dolomite  -  Buff  -  Pihk ' 

Mod  Hard  -  Hard  -  Slight!.'/ 
Silic 
39 


8/27/81  Lake 
Elev,  546.42' 
3rd  27rpm 
w/H20  186.3' 
stem  -  Kelly 
DH  Assy 
StOD  2  :45  5CH 


32.6 

39  Dolomite  -  Grey  -  Mod 
min  Hard  —  Hard  -  Silic  - 
Frac  with  FE  Stained 
frac  planes 
33.1 

50  Dolomite  -  Buff  -  Mod 
min  Hard  -  Hard  -  Slightly 
Silic 

~  34.2 

36  Dolomite  -  Buff  -  Mod 
min  Hard 


35.0 

Dolomite  -  3uff  -  Mod 
29  Hard  -  Slightly  Frac. 
min  36.1 

Dolomite  -  Grey  -  Mod. 

-  Hard  -^Slightly  silic 

Frac  w/Fe  stained  frac 
planes 


i. _ ;  '  —  j  DACW  03-?9- 

_  Korfcrk  Lake  Bridges 

;  .  c ■  i »  t  c  k  1 

H101-P5—W— Socket 

n  tTecrs^yjamstf  ~  " 


Hssr^sn  Cc^et  r -jrrt  lor  Cc, _ 

|U  tilt  *.*•?  t  TMt  O*  0  <T 

"  Elevation  of”~5ctt on  cf  Hole 


m  casing  .-veccrd 


■*  u  'OT  At  CO*t  »OTtJ 

jit.  CLCvA-no-  0f  Vater 

I  I  *  A*  T[0 

It  OA  Tl  kOL  l  ^ 

■'ll  fuf  xhtio*  o*  »otf 

’’b  'di*l  •!Co*e*v  * o*»  & o 

:  it  s>c *•»'  .>•» f  c- c  'n5«-c  :tc>« 


»V  TOT  A.  Ot^lM  o 
I  l  „«  *  ‘  v  Of  PT. 

I  417.45)  20 


of PTr  i  Drill; 
20  P-ate  | 


1414.65 


<■  -  Grey 

-  Grey 

s  -  Frac 

-  Grey  - 


min  Siliceous 


ry  Hard  -  Highly 
-  Slightly  Frab 


30m if.  Slightly  Silic 


[411L45. 


J  lhr 
15m 

3 


Dolomite  -  Buff  -  pink 
lhr  Hard-Very  Hard  -  Highly 
15min  Siliceous 

I  26.8 

_ ,  Dolomite  -  Buff  -  Hard  ! 

1  Very  Hard  -  Highly 
hr  |"  Siliceous  -  Slightly  i 


-j26iriri  Frac. 


28.2 

Dolomite  -  Buff  -  Hard 
Very  Hard  -  Highly 
Siliceous  -  intenselv 
frac  w/fe  stained  frac 
planes 


[407 ,45  |  30-j  1 _ 

POPV  IP  3<  p.r  .mu,  fDJTio.i  i  pr  oppm  rrf 


j'x’atsr  brill  I 
Color  Action 

f-*— - t  — 

hilky  Smoot 
Brown  . 


{  Smoo  1 1  ^-®6  •  5  ’  Stem  Kellk" 
r  r  DH  Assy  4th  27rpe 
1  w/H20  el  550.  0  3LZ 
|  @20.5  1st  7rpm  Z 

Very  Stop  9;25  @2*1.5- 

lough  Broke  off  stem  — 
ji;  ,  57.5  off  bottom.  - 

of  hole  5/1  9/S! ~ 

I  ~572T/S1 - - - Z 

.  '  Start  1 : 24  @21. Z 

“{ - 1 —  1st  7rpn  w/H20  Z 

|  186.5  Stem  kell r 

|  lough.  DH  AsSy  el  -550.  A 

-Iky  _ .  Stop  2:00  gear.  — 

town  f  box  out  ®21.5  Z 
Smoot!  5/27/81  1 

- £— ■  Start  11:49  521 -f 

j  el  550.3  - 

,  1st  7rpm  w/H20  - 
Stop  1  : 00  @22.  SZ 
Rough  Air  loss  on  stem 
5/28/81  - 

j  Start  10:07  z 
|  @22.6 1  st  7rpr„ 

- £- —  w/H20  186,5  St€fH- 

Kelly  £,  DH  Assy  Z 
Smootn  stop  10:29  Air  fZ 
|  |  Loss  @23 . 5  Z- 

|  I  6/2/81  r 

|  Start  12:30 
j  1  @23.5  1st  7rpm  — 
j  j  w/H20  186.5  *  Z 
i  [  Stem(Kelly  S. 

;  |  DH  Assy  el  550.  0 

@24,5  2nd  ITrpr; 

!  1:30  @26 , 0  4 th  — 

I  |  27rpm  Stop-t;;c>  - 
<S>  27 . 0*-  ~ 

6/i/81_y  L./l/tJ 

Start  7  :32  @27  .  V 
,  4  th  27rpra  w/H2cJ/ 

j  186.5  Stem  kell/ 

DH  Assy  el.  5550  - 
;  @28.  8  2nd  17  run 


Mi  Iky  I 
iprown) 


LOG 


,  Norfork  Lake  Bridges 

Hi 01-P5-W- Socket 


,  "  tievstlcL  or  rotten  o: 


trio*  0f  >. seer 


T  10*.  T  O0  O*  "0^1 


rrins  Method; _ 

r  '  f  OHaiEC  >  n  T  c  «oc» 


rwn  V  C  l  *.li>  r  ic  * '  >  o*>  - 

1407.45  |  30  !  ?-ate  i _ _ _ 

H  Dolomite  -  Buff  -  Hard 

—  Very  Hard  -  Highly 

_ Z  28  Siliceous  -  Intensely 

“  min  Frac  w/FE  stains  on  Frac 
—  Planes 

31—  -  28.8 

—  Dolomite  -  Buff  -  Hard  - 

Z  21  Very  Hard  -  Highly  j 

Z  min  Sicileous  -  Slightly 

Z  Frac 

32- 


-i 

3Lhr 

■ — 1  min 


33. 8-35.  1 

Open  Cavity  (est.<l/8 
of  hole)  balance  - 
Dolomite  -  Buff  -  Hard 
Very  Hard  -  Sicileous 


399j  45 
399.15 


397.45  1  40; 

>T.  C  q  p  U  l  *  / 


- 1  35.0 

Cavity  siltstone  filled 
34  Yellow  -  Soft 

min  35.1 

Dolomite  -  Light  Buff 
Buff  -  Pink  -  Hard  - 
Very  Hard  -  Siliceous 
39  Slightly  frac 

min  35-7  -  36-8 

Siltstone  Pod  -  Shite  i 

Soft  -  (est<l/8  of  hole) 

-  36.4 

Dolomite  -  Sandy  - 
hr  Siliceous  -  Hard  -  Buff 

7min  c-rey  ( sand  well  rounded 
Siltstone  Pod  continues 
_ _ 37.6 

Dolomite-  Buff  -  Brown 
j  Hard  -  Silic 
lhr  ]  38.2 

30min  Dolomite  -  Brown  -  Hard 
Silic  r<  Fnr.dy  Dolomite  I 
Mod  Hard  r.rit):stcne 
Yellow'-  ’Soft'-  (est 
.hr  1/8  of  hole) 

■  9min  38.5 

Dolomite  -  Buff  -  Hard 
_ _ Si  lie  —  -f  raeturea - 


»!CDvf  «v  *  o*  to* 


|Vs:er  brill 
Color  Acticr 


Mi  Ik  vj 

BrowdSmoot-V 


2nd  17rpm  w/H2 
186.5  Stem  -  5 
Kelly *DH  Assy 
el.  550.0 
#33.8  II : 08 
1st  7rpm 
Stop  11:15 
A.dd  20'  joint 
Start  12:57 
@34.0  206.5' 

Stem  -  Kelly 
&  DH  Assy 
1st  7rpm  w/h2C 
Stop  3:14 
Fuel  drill  enc 
Start  3:42 
Stop  4:12  Air 
Leak 


i  Very  | 
j  Rough] 


Ro  ugh! 


!  I  6/3/51 

•!  fVvsi;--- 

1  Start  4:15  1st 
|  ;  7rpm  w/H20 

;  206.5'  Stem  - 
j  j  Kelly  i  DH  Assy 
el  54 9 

143  Stop  5:05  38.3 

r  6/5/81 
»  Start  7:15  38. 3 
lough  1st  Trpm  N'o  H2C 
r  1  206.5  S— KSPH  Ar 
el  549)9^'  ”c 


►■Oif  Cl 


* 

DRIlLING  log 

Project  No* 

DACW  03-79-C-0055 

Norfork  Lake  B 

-idges 

7  .oCAtiOh 

101-P5-E 

:ast  -  Socket 

rue  orecznic  lan 

Robert  Schir.oker 

Massman  Construction  Co. _ 

II  mi  a»o  Tm  o«  »'T  102  Smith  -  Rock 

71  Elevation  of  Bottom  o£  Hole  nc  Q1 


HAMZ  OF  o«/llc* 

Don  Uchtman _ 


4  DiatCTiON  OF  HOLE 

C3*  4.I.C4L  -  °»C 


Torirt  ?-etl  tl:  Reverse  Rotary _ 

DEPTH  D»iLlED  INTO  SOCK  41*  0 

TOT»L  DEPTH  Of  HOil  43*71  _ 


TV-411  CUUSiriCATlOK  Of  H*TE«i*LS 

t-EVAT.ON  OtPTN  Drill  tf>.*«,«p».orU 

439.  51  '  Rate  ! 


CEMENT  GROUT 

,  — ovSrburden’  " - 

Average  Top  of  Rock 

Dolomite  -  Light  Grey 
Very  Hard  -  Highly 
Siliceous  w/Pods  of 
White  Quartzite 
2.5 

Dolomite  -  Buff  -  Mod 


Slightly  Frac. 

3.3 

Dolomite  -  Buff  -  Very 
Hard  -  Intensely  Frac 
w/Fe  stained  frac  plan 
Highly  siliceous. 

4.0 

Siltsto  ne  Pod  -  Yellow 
Soft  (< 1/8  of  hole  est 
Balance  above  Dolomite 
4.5 

Dolomite  -  Grey  -  Hard 
Silic  -  Massive 
5. 9-6.0 

Chert  Seam  -  Brown  - 
Hard 
6.0 

Dolomite  -  Buff  -  Grey 
Mod  Hard  -  Hard  -  Gr 


TAU  NUMBER  CONE  BOXES 


9.85'  6/8/81 


— I  \1  ELEVATION  TOP  or  HOLE  561  *  3  1  TOP 

le  TOTAL  CO«f  PECOVEPY  TOP  BORING  439.51  10G 
IATUHE  o«  IN4HEC104  437.7  TOR 


NA.UHC  OF  1MSHEC1CH1 


434.01 


Start  12:32  Is 
7rpm  w/H20  186 


DH  Assy  2nd 
17rpm  SI :07 
@5 1  Stop  1 :46 
12.5  Weld  lugs 
on  stem 
Start  2:38 
1  st  7  r?m 
S3. 2  3:30  2nd 
17rpm  @4.0' 

1st  7rpm 
No  H20  14.5 
2nd  1 7 rpm  w/H2 
Stop  -  5:05 
@5,5 


Smooth  6/8/81 _ 

6/9/81 

Start  7 :24  1st 
7 rpm  w/H20 
186.5  Stem  - 
,  Kelly  &  DH  Ass 

16.4  8:04  2nd 
— t —  1 7  rpm  '16 . 7 

ough  lst  7r?m 
.  17.0  2nd 

A  17 rpm  Lake 

Elev.  6/9/S1 
449.7’  | 


ENG  form  is  34  previous  coitions  arc  obsolete 

MAP  71 


(PCFY  n 


t  c 


I _ 


Project  No. 

DACW  Q3-79-C-0055 


Nor  fork  Lake  Bridges 


Contractor: 

-  Masraan  Const r uc t Ion  C  c* _ 

|  ic  n:  f  a*  c  ^  c* .  > 

J11  Elevation  o:  Sot ton  of  hole 


HlOl-PS-Easr-Socket: 


ll  NA*f  OF  0«H.LC* 


U  Direct, ON  or  hole 


»  TC*l  OE  1'1  h  C*  mOlE 

tLCv*T,vwf  jfoTH  j  Drills 
409.33!  30  I  1 


Rotary 


1  y*Njf*c’u>u»  5  ms.; 


tj  Casing  Record^ 


31*  total  number  core  bo *  r  i 
l».  «Ltv»no»  0f  Water 


*  17  Elevation  top  of  h  o  v  t 


»*  SiCNA'u«t  OF  mSPt:'3« 


"ater  Water  r-rill 
Los6  Color  Action 


5  36 
J  min 


d 

-H  36 
Zj  min 

34- 


!  35~! 


404.03 


Dolomite  -  Grey  -  Mod 
Hard  -  Slightly  Frac 
w/FE  stained  Frac  plan  2s 
30. 1-30.4 

Siltstor.e  Pod  -  Yellow 
Soft  (est  1/S  of  hole) 

30.4 

Sar.dv  Dolomite  -  white 
Mod  "Hard 

31.7 

Dolomite  -  Buff  -  Mod.'  '• 
Hard  Fe  Stained 

31.0 

Sandstone  -  Soft  - 
Friable  -  Hard  -  .Massive 

32.5 

Dolomite  -  Buff  -  Yellow 
.Mod  Hard  -  Slightly 
Frac. 

33.7 

Dolomite  -  Buff  -  Yellow 
Mod  Hard  -  Frac. 


35.4 

Silty  Dolomite  -  Soft 
Med  Hard  -  Yellow 
Buff 


37.9 

Siltstone  Pod  -  Soft 
Yellow  (est<l/3  of 
hole)  Goethite  Cluster:: 
Balance  Buff  -  Mod  ; 
Hard  Dolomite  ! 


•lie*  6{n/31.rake 

]el  4‘??.  do 

y  Me d  2nd  l“rnrr.  w/1 
j  Smootilcc.  5  Ster.-K« 
Ilk;.  .a  DH  Assy  73- 

lite  'Is  34  4th*  27  r: 

i  Step  2  : 05  Ad. 
20'  piece  of 
1  Rough  start  3:31 

. _ » _2nd  1 7 rpm  w/F 

j  i  206.5'  Stem.— 

Milky  Kelly  &  DH  As 

Yellow  Stoo  3-56  7-35 

—I—  S^c^ir*  Leak 


Yelliw 


-  _6/ll/Sl_ 

I  6/12 /SI  Lake' 

-  EL  54“  35  1 

Moc  1 — 1  -  • 

„  '  Sta^t  1  2  •  01 

Smooth  1  “=  •  -  - 

I  2nd  1 - rpm 

W/H20  206.5 
Stem— Kelly-5. 
DH  Assy  f-3S.  0 
1st  7 rpm  HcH2 
§39.8  2nd  l“r 
w/H20 


r/ery  j 
P.ougq 


ENG  FORM  ]g  36  P»t  viCui  EDITION*  ARE  6»M>UT£ 


•MTtf  ■ 


V  T 


,  AD - A 1 30  553  NORFOLK  LAKE  HIGHWAY  BRIDGES  BAXTER  COUNTY  ARKANSAS  3 l£ 

WHITE  RIVER  AND  TRTBU..IU)  ARMY  ENGINEER  DISTRICT 
LITTLE  ROCK  ARK  R  L  CRUTCHFIELD  JUN  83 


UNCLASSIFIED 


F/G  13/13 


NL 


DR11LJHC  LOC 


Elevation  of  Bottom  of  Hole 


H101— P6-West-Socket 


Robert  Schmoker 


OMillCM 

Don  Uchtman 


II  OUlCM«TlO«  or  D®  ILL. 


Steven  M.  Hains 


TOTAL  MUM«CA  COAC  »0>ll 


Boring  MethodRever sgtotary  e 


»i«  o«'uio  into  #oc*  24  5' 


IT  iLtVATlO"  TO»  O 


c  cove  a  v  r  on  bobi  nc  44  6 . 53  TOG 


Cl.  AUlBiC  ATIOM  or  HiTCHUl!  W&t&T  Water 


q  4. 

— -j  min 
-i 


CEMEUT  GROUT 


436.5: 


ENG  FORM  ig34 


OVERBURDEN 
Average  Top  of  Rock 


Dolomite  -  Buff  -  Mod 
Hard  -  Fe  Stained  i 

39  3.1  1 

min  Dolomite  -  Light  Grey 
Mod  Hard 

4.2 

Dolomite  -  Buff  -  Grey 
Mod  Hard  -  Buff  -  Sliqntly 


Dolomite  -  Buff  -  Mod  Hard 
Slightly  Fractured 


6.7  -  6.8 

Chert  -  Brown-Hard 

6.8 

Dolomite  -  Buff  -  Mod 
Hard  -  Slightly  Frac. 
7.1  -  8.5 

Chert  -  Brown  -  Grey 

Hard 

8.  5 

Dolomite  -  Brown  -  Ha 
Silic 
8.8 

Dolomite  -  Brown  -  Ha 
Silic  -  Frac  with  Fe 
Stained  Frac  Planes 
9.4 

Dolomite  -  Grey  -  Hard 
Silic  -  Slightly  Frac. 


•  •cvioul  eO)Tio*»  amc  ouolCtc 


Start  2:32 
Lake  Elev. 

542. 1 1  1st  7rp; 
W/H20  156.3' 
i  stem  -  kelly 
DH  Asy  @1 . 2 
2nd  17rpm 
@3.0'  4th 
27rpm  Stop 
5:20 


10/6/81 
Start  7:13 
Lake  Elev. 
541.91' 

4th  27rpm 
w/H20  156.3' 
stem  -  kelly 
&  DH  Assembly 


DRILLING  LOG 


Hl01-P6-West-Socket 


Elevation  of  Bottom  of  Hole 


4  MOtE  MO 


AvC  Of  OMiLLE 


tA  TOTAL  HUHIEN  CQAt  MO  ACL 


it.  ti.iv4T.OM  0£  w»ter 


Dolomite 

-  Grey  - 

Hari 

Silic  - 

Slightly 

Frac 

10.  5 

Dolomite 

-  Buff  - 

Gre; 

Mod  Hard 

-  Hard  - 

Gre- 

Silic 

10.9 

Dolomite 

-  Grey  - 

Mod 

4th  27rpm 
W/H20  156.3' 
stem  -  kelly 
DH  Assembly 
Stop  9:02 
h  Grease  Swivel 
Start  9:24 


13.1 

Sandy  Dolomite  -  Milky 
35  white  -  Light  Grey 
rai*1  Mod  Hard  -  Hard 

13.5 

Dolomite  -  Grey  -  Mod  :  lard 

14.6 

Dolomite  -  Grey  -  Mod 
Hard  -  Slightly  Frac. 


16.4 

Dolomite  -  Grey  -  Mod 
Hard  -  Frac  with  Fe 
Stained  Frac  Planes 


18.0 

Dolomite  -  Buff  -  Mod 
Hard  -  Slightly  Frac. 

18.9 


tNC  FORM  18  36  »»tviOut  to* r>o», »  a m  oaiottTl 


DRILLING  LOG 


Norfork  Lake  Bridges 


LOCATION 

H101-P6- East-Socket 


evetion  of  Bottom  of  Hole 


12  auiuMiCTuRfll  l  OUiCNtTlOM  or  0"IU 


Dolomite  -  Grey  -  Mod 
Hard  -  Slightly  Frac 


11.4 

Dolomite  -  Grey  -  Pink 
Mod  Hard  -  Hard  -  Slightly 
Silic 

12.2 

25  Dolomite  -  Grey  -  Hard 
min  Silic 

13.0 

Chert  -  Grey  -  Hard 
13  13.3 

min  Dolomite  -  Buff  -  Hard 
Silic  -  Slightly  Frac 


14.4 

12  Dolomite  -  Buff  -  Grey 
min  Mad  Hard  -  Slightly  Frac 


15.  5 

Dolomite  -  Buff  -  Mod 
Hard 


4th  27rpm 
w/H20  156.3' 
stem  -  kelly 
DH  Assembly 
H20  Level 
541.83'  Can 
Drop  7  5 ' 

Adj  11  &  12' 


Milk;  ’Smooth 
Yellow  , 


19.4 

19  Dolomite  -  Buff 

min  Mod  Hard 


ENG  FORM  1J  14  *  ■£  vlQut  COITION!  AftC  OBSOLETE 


DRILLING  LOG 


2  lOCAtiOa 

10J 

1-P7- East-Socket 

1  GeoceciJffl 

.elan 

Robert  Schmoker 

Elevation  of  Bottom  of  Hole 


Don  Uchtman 


t  DIRECTION  or  hQl£ 

JT)»C»*«C*L  nmCUwlB 


•  Ot»TN  ORlUtO  INTO  «OCR  24  #  7  1 


>•  total  mumicr  cone  pokes 


ia  *Lir*rioN  0f  yater 


If  DATS  HOLE 


i7  ELivAnoN  to*»  o'  holi555#  23  '  T.  0.  Platform 


,k  total  co«c  recovery  roR  borih4  57 .73  T.0,  Gr 


s-ecro.  454. 8'T.0. Rock 


(Will!  CLAUlllCAKON  Ol 

Race  !  Con '  t. 


Dolomite-Grey -Mod. Hard- 
45  Slightly  Frac. 

Min. 

@10.  9 1 -Dolomite-Brown- 
-  Hard-Silic 


1 


2/8 


th— 2  7  RPM— w/H_ „ 
2  0 

46.9'  Stem- 
Kelly+D. H. Assy 
ke  El.  542.92' 


444.53 


@1 1 . 5 1 -11 . 6 ' -Chert-Brow 
50  Hard 

@11. 6 ' -Dolomite-Grey- 
-  Hard-Silic-Slightly  Fr 

@12.5' -Chert-Brown-Hard 
53 

Min.  @12. 8 1 -Dolomite-Grey- 
Hard-Highly  Siliceous 


@13.5' -Dolomite-Light 
Brown-Mod. Hard-Frac  w/ 
Silica  Healed  Fracs. 
@14. 0 ' -Dolomite-Light 
Grey-Hard-Silic-Frac. w 
Fe  Stained  Frac  Planes 
@14.4' -Dolomite-Buff- 
Soft-Mod. Hard-Frac. - 
Weathered 

@15.2' -Dolomite-Buf f-Gr 
Mod.  Hard 


11/12/81 _ 

11/13/81 
Start  7:18 
4  th - 2 7  RPM-w/Hj  c 
1  146.9'  Stem- 

mootl  Kelly+D.H.Assv 
Stop  8:10 
Lost  Anchor 
;  Start  8:14 

Lake  El.  542.  95' 


@16.9' -Dolomite-Grey- 
Mod.  Hard-Massive 


£NG  PORN  |  g  36  ...  v>out  c &•  no. i  ...  Duoiri 


Project  No. 

DRILLING  LOC  dacW  03-79-C-0055 


•O/EC T 

Nor f orkLakeBr Idges 


OR»LLEO  INTO  HOCK  24,7* _  l|  "sic* 

otPTH  or  »OLt  27.63'  _ _ 


TW411!  CL*MI»IC*TIOn  O'  M*TlPi*Li 

p«,«v 

Rate  'Con't.  _ _ 


Dolomite-Grey-Mod. Hard- 
Massive 

@20.  3  '  -Dolomite-Dark  Gr< 
Mod. Hard-Massive 


It  SiC»*TU**C  O*  INJPICTO* 


ater  (Water 
Color 


430.  6  'i  27 


Bottom  of  Rock  Socket 


ENC  FORM  ig36  PREVIOUS  EDITIONS  ARE  OSSOLCTl 


454.8' T.  0.  Rock 


ith-27RPMw/H 
146.9'  Stem- 
Kelly+D. H. Assy 
Stop  12:30 
\dd  20. 2 'Joint 
Start  1:14 
167. 1 '  Stem- 
Kelly+D. H. Assy 
Lake  El. 542. 95' 
Stop  3:11  B.O.S 


PlanB.O.H. 


( 


DRILLING  LOG 


roject  No. 

DACW  03-79-C-0053 


■  ►•o-ecT 

Horfork  Lake  Bridges 

1  LOCatiOM 

1 01 -P7 -We  st-Socke t 

i  Odbteckxilclan 

Robert  Schmoker 

4  "OLt  NO  '  j 

»  name  Of  ONILL  E*  "  " 

Don  Uchtman 

dTSTc'tTow- oT~ho'CT 

0*6 

•>  Boring  Method  Reversflotary  XX7L 

ft  OtOTN  ORILHD  INTO  ROCK  24  01 

ft  TOTAL  OtPTM  0»  «OLt  25,^3  ' 

.A,VAT.O*j  OfATH  1  Drill'  Ctun-iC.no. 

I  Rate  ! 


Contractor:  iHtr  1 

I  Ha&roan  Const  ruction  Co, _  oy  3  »»ects 

10  tiit  me  Ttn  o#  pit  1Q2'*  Smith-Rock 
’•  Elevation  of  Bottom  of  Hole 
‘ _ 430.2  1 _ 

12  HANU'ACTUIICrl  OUlCNATlO*  Of  ON  ILL 

Steven  M.  Ha  ins  _ _____ 

_  is  Casing  Record  ]  Depth  :  Type 

_ 1  97,5*  •  10 1 0 ,  [ 

-  14  TOTAL  NUNtCM  C ON t  »0>CI _ 

a  iliht.o.  of  Ujter  S'iX.lX 


ll»»»TID  |CO-»LITIO 

“  °,Tt"°u  I  11/6/81  11/10/81 

it  tct^ATiow  ton  or  NpLt  553 . 03  *  T.  0.  Platforrr 

Ift  TOTAL  CO<H  S£COv£RY  FO*  SON  I NC  455. 53  'T  0  C  TOllt 

C  ■  454 . 8 1  T. 0.  Rock 


Water  Water  Drill] 
Loss  Color  Action^ 


-  10 
-  Min. 

Cement  Grout 

Ave.  Top  of  Rock 

- 

Sil stone -Yellow- Soft 

-  47 

-  Min. 

@1.3'  Dolomite-Buff- 
Grey-Mod  Hard-Slightly 
Frac. 

32 

Min. 

@2.8'  Dolomite-Buff 

Mod  Hard 

29 

Min. 

@3.9' Dolomite-Buff-Grey 
Mod  Hard-Slightly  Frac 

33 

Min. 

w/Fe  stained  frac  plan 

@4.6' Doloraite-Grey-Mod 
Hard-Hard- Slightly  Sil 

29 

Min. 

@5.4'  Dolomite-Grey- 
Mod  Hard. 

27 

Min. 

@6.3'  Dolomite-Grey-Mod 
Hard-Slightly  Frac  w/Ff 
Stained  frac  planes. 

30 

Min. 

@7.4'  Dolomite-Buff- 
Grey-Mod  Hard- 
Slightly  Frac. 

29 

Min. 

Mod  Hard-Slightly  Frac 

45.53' 


£NC  FORK  |g  ]6  *CO»tiow*4n 


DRILLING  LOG 


oject  No. 

DACW  03-79-C-0055 


Norfork  Lake  Bridges 


Lontractor: 

!  Ma6snan  Coast  ruction  Co . 


Robert  Schmoker 


Don  Uchtman 


ft  OimeCTiOm  or  nOlE 


*C  •».  - 


.  OCPTnornouC  25.43' 


icrv.no.  ot-T-  Drill:  c ' 1 " V/.’.'L"..?.'— '  ’  u  ‘ 

445.53’  10  Rjte  1  Con’t. 


Dolomite-3rown-Moa. Hare  - 
-j  Slightly  Fra c. 

— J  .  @10.4 1 -Cher t-Brown- 

— j  ^in'  Grey-Hard 

@10.  6  1 -Dolonite-Brcwr.- 

1  “  Grev-Mod.  Hard-Slight!  • 

—  Frac. 

32  @11. S’ -11. 6 '-Chert-Bark 

—  Min.  Brown-Hard 

—  @1 1. 6 1 -Dolonite-Grey- 

2  — — -  Mod.  Hard 

“  31  @12. 4 ‘ -12. 5 ’ -Chert- 

—  „•  Black-Hard 

—  ‘  @12.  5 ’ -Dolomite-Light 

—  Grey-Mod.  Hard 


TOT*.  MUU.tM  CO«I  ftoxet 


•  »  CLI»»T,Ow  q  £  water 


|  COu»vlHP 

»  o.T.-oc,  il  1/6/81  .11/10/81 


now  io»  o«  ~oci553 . 03  ’  T.  0.  Platforr 


o»  »o».»c45 5,a3  T,0 
454. 8'T.O. Rock 


Min.  @13. 6 ' -Dolomite-Buff  & 

Dark  Grey-Mod. Hard- 

-  Buff-Fe  Stained 

@14. 0 ' -Dolomite-Dark  Gr« y-  v 
21  Mod.  Hard 

Min. @14. 5’ -15. 0’ -Shaley  Dole  mite- 
Black-Dark  Grey-Soft- 

-  Mod.  Hard 

@15.0' -Dolomite-Grey- 
32  Mod.  Hard 
Min. 


@19.2'  -Dolomite-Dark 
Grey-Mod.  Hard 


ENG  FORM  p«cviou»  cDinoMft  ob^oictc 


drilling  loc 


Boring  MethodRever  seRot a rv  irtXX 

- - - - - - •  i  b 

3C»Tw  DOIU.IO  INTO  MOCK  24 . 7  * _ _ _ j-jj 

25.43’ 


“  pmwolt  jn/6/81  11/10/81 

i7  CLfvAxiowioT'orNOi.rSSS.OS'T.O.  Platform 
In  Tor  al  co«£  rtcarcBT  ro«  ec«,*r c455.  53  '  T.  O.  G:  ‘out 
..o-.-o.r  or  .-.teco.'  ' 454. 8'T.O. Rock 


It  tlCAA.uBC  O'  iriPEClOt 


tv. T.o,  otto  Drill  si‘"c<il'.1“J?L,“‘rCmALS 

435.  sb  ’  20  Rate!  con' t. 


433. 53U 


,25  — 


Min 


EHC  FORM  ]g35  ..(VtOOltD,  TIONt.ltt  OBSO.KTt 


4  th— 27  RPM  w/h2 
146.9'  Stem- 
Kelly+D.  H.  Ass; 
Stop-2  :38®22.  o' 
Add  20. 2' Joint 


1 1/9/81 _ 

I  11/10/81 

mooth Start  7:20 

Ith— 27RP.W  w/H 
167.1'  Stem 
Kelly+D.H.Assy 
Stop  8:51-3. 0.K 


.Plan  3.0.H 
El .  430. 6  ' 


DRILLING  log 


roject  No. 

DACW  03-79-C-0055 


Norfork  Lake  Bridges 

.  St  *1^0*. 

101-?S-we  st-So  gket. 
Robert  Sch.-.oker 

-*OUC  MO  1 


_ Don  Dent nan 

iiwfCTiOM  or  no  if 
£]<«••*. c*l  n-.Cf.io _ 


Ccqc  ractcr : 

Massrr^n  Const  r 


"  Elevation  of  Bottora  of  Ho 


Steven  M.  Ha ir.s  _ 

”»i  Casing  Record 

I  100‘ 


i«  total  urn*  cw«i  ton 


»*T,3‘  cf  Water  10/22/bl 


1 0/2 3. /SI  10/ 2 6/cl  _ 


Bering  HethodReverg^-Otfl  ry  >S>rj 

!l*T^  omuts  IN’O  »OCn  2J2  2 ' 

'otaw  5(pih0»  hou  26. 73* 


-  i.  Tot*..  c;*e  «tcoviMT  *c«  »»c«. 

J  It  $>lbi'0*E  O' 


_T_.  j_.  riati err 
.461 .037.0.  Gr 
4  56T5~T~."oTrc 


lot  A..  OC  »»T  m  o*  HCl( 


461.031 


Cl*Ul»lC*’lON  Of 


|  3 

— uMin. 

3 


—i  Mi  n  I 

-i  *~nl 


Cement 

Grout 


28 

Min. 


!  j  Overburden 

456. 5(  -  16 

- ;  —  „iri  Ave  Top  of  Rock 

—  "  *  qhert-  l-^  ri’-Hard 

;  5_^ _ j  ®4-9‘ 

—  Dolomite-Light  c-rey- 

!  H  m  ,  .Mod,  Hard- . 

—\  23  Hard-Sligntlv  ailxc 

!  @5.6' 

Chert-Licht  Grev-Kard 

6-q -  @6.0' 

~  _  Dolomite-Light  Buff- 

~  Mod  Kard- 

_  Min.  Hard- slightly  Silic 

H  @6.8' 

-] _  Sandy  Dolomite-Light  B 

2  @7.0'  Mod  Har 

-  Dolomite-Light  Grey- 

— —  Mod  Hard- 

Min .  „  •  _v *- 1 . .  c.i 


Hard-Slightlv  Silic 
@7.6' 

Dolomite-Light  Buff- 
Hard-Silic -Slightly 
Frac. 

@8.7' 

Dolomite-Buff  Grey- 
Mod  Hard- 
Slightly  Frac. 


451.031'  10  -j 


BSC  FOfthi  jg  pmcv«ou4  co'Tiomj  **c  oasotcrc 


ihv.t.oJ  SOT.  Drill: 

451. 03j'  10  Rare  '  Con' t.  _ 

-•  Dolomite-3uf  f— Grey-Mod 

I  ^4  --  Hard-Slightlv  Frac. 

1  -H  36  1 

"d-Min. 


llJ 


@10. 8' 

-  Dolomite-Light-Dark  Gr 

Mod  Hard-Hard-Dark  Gr 
34  Silic-Slightly  Frac . 
Min.  @11.5' 

Dolomite-Grey-Mod  Hard' 
— —  Slightly  Frac. 


i  — 

—  Mil 

14— - 


|  40  314.6' 

— H  Min. Dolomite-Grey-Mod  Hard- 
;■  Slightly  Frac  w/FE 

!  15 — j -  Stained  Frac  Planes 


-I  3C 

~  Mir 


“Min.  @17.5' 

-  Dolomite-Grev-Mod  Hard- 

18—^ -  Hard  Slightly  Silic- 

-  Slightly  Frac  w/FE 

-  2g  Stained  Frac  Planes 

“Min.  @ia.3'-18.5' 

Chert-3rown-Hard 

19  _d _ @18.  5' 

H  Dolomite-Light  Grey- 

-  31  Hard  Highly  Siliceous 

“Min.  @19.4 

“  Dolomite-Light  Grev- 

41.03*20  -i  Mod  Hard 


ENG  FOR*  ]g  »»tviou»  to«Tio»«i  *nc  oasotCTi 


10/24/81 


drilling  log 


Norfork  Lake  Bridges 


Robert  Schnoker 


Don  Uchtman 


cal  D"<tkml 


mt  o*  1 02  "  Smith— Reck 


laasm 


TOT  Ak.  OUHICI  COME  kOlES 


of  Water  10/26-542,  53' 


H’W'ID  |CO«»LITIO 

mbatoovi  I  10/26/81  10/30/81 


n  tii v *t ion  to*  o»  hole557 , 03  '  T.  0,  Platform 


26  .£l3  ' 


■  a».T,o.|  otx.  Drill!  ciAU.  0.-U...U  Pater  Water 
460.13]  Rate!  I Color 


Cement 

Grout 


Overburden 
Ave  Top  of  Rock 


Chert-Grey-Hard 


@5.  O' 

Dolomite-Light  Grey- 
Hard  &  Siliceous 
@5.4'  Dolomite-Buff- 
Mod  Hard 

@5.8'  Dolomite-Buff- 
Mod  Hard 

6. 0-6. 2  Chert-Grev-Hard 
6.2  Dolomite  V  Hd  Tan- 
Num  healed  jts  &  frac 
Fe  stained 


10/2 8/8 1 
Start-2  :31 
1st— 7RPM  w/h2 
146. 9 ' Stem-Xe 
5.D.H.  Assy. 
Lake  EL- 

35.  1'  2nd-! 7RP 
Stop-3 : 15  @5.4 
10/29/81 
Start  7 ; 10@5 . 4 
2nd-17RPM  w/H2 
146 , 9 ' Stem— Kel 
&D.H.  Assy. 
@6.3'  3rd-25RP 
w/H20 

Lake  EL-542.46 


a 

—I  40 
Min 

450. 13  10 


EHC  ROHM  )8  34 


Dolomite  Mod-Hard- 
SL  Frac-Tan-Grev 


*»£VI0U4  COiTtONl  ARE  OSSOI.CTC 


MOL 


n  ELEVATION  TO^  or  MOLI 


T  Boring  Method 

Rotary  sry 

.fc  ^  OT  CORE 

RECOVERY  *  OR  BORING 

NT  O  ROCK 

it  S>CN 

A  T C  O 

INSPECT  OR 

MBBEHBB 

«Oi.E 

_ 

CLASSIFICATION  0»  M*Tt"lALl 

m- 

REMARKS 

I  l'D..ty  ,pi,an 

SHI 

^59.83’ 

20 

Race 

!  Con’t. 

■  afl 

11-25  Ccn't. _ 

- 

^Dolomite-Light  Grey-Mod 

.Hard 

k. 

i 

4th-27RFM  w/H 

- 

Hard-Slightly  Silic 

i 

146.9'  Stem-  20 

_ 

26 

'@20.4*  -Dc ‘.om  it  e -Light  Grey- 

1 

Kelly  &  D.H.Assy 

£ 

Min. 

Mod.  Hard 

J-ake  El  -  543.25’ 

21  — 

£ 

37 

Mia. 

— 

22 

Milky 

11-25-81 

1 

12-1-81 

— 

44 

Start  7:30 

- 

Min. 

4th-27  RPM  v/H,0 

— 

146.9'  Stem-Kelly 

23  — 

@23. 1 '-Dolomite-Brown-Grey- 

Smoot 

,  &  D.H.  Assy. 

Hard  Silic 

Lake  El  -  543.50’ 

- 

1  hr 

Min. 

@2  3 . 8 '  -  Do  1  cm  i t  e -Gr  ey -Mod .  Ha r 

i 

24“ 

— 

-1 

_3  53 

@24.4' - Do 1cm  it e- Buff -Mod. Hat 

d 

— 

Min. 

3 

, 

25 - 

- 

Milky 

3rown 

— 

58 

q 

Min. 

26  — 

! 

_E 

1  hr. 

@26.5' -Dolomite -Brown -Mod. 

] 

£ 

Min. 

Hard-Hard-S lightly  Silic 

27  -£ 

— 

~ 

1  nr 

- 

3 

— 

Min. 

28  _ 

- 

1  hr. 

— 

2  c 

28. 5 '-Dolomite-Light  Brown- 

£ 

Min. 

Mod.  Hard 

1 

55 

— 

Min. 

175 

449.83 1 

30  = 

_ 

r 

r 

ENG  FORM  |g  p  *  (  vious  tonioH*  are  oaiouCTt 


J 


ORILUNG  LOG 


Norfork  Lake  Bridges 


HI  01— PI 0— West-Socket 

I - 

Robert _ Schmoker 


*c  *i/t  a»e  o*  »it  102  Snith— Reck 
”  Elevat ion  of  BotCora  of  Hole 

462.4' 

1J  J  Of  OtiLw 

Steven  M.  Ha ins  _ _ 

•  i  Cas ing  Record  j  Kept’S  /Type 


{*4  TOT  At.  NUMtt"  COM(  koitl 


Don  Uchtrr.an 


tt-ivAT.o*.  0f  Water 


I*  Olt»(CTiO»«  Of  hOl  f 


r  Boring  Met  h  oc?  Revet  S€Roc  fl  c-y  stv 

Ect«»T*  o«n.Lto  into  **oca  26  6a 

total  Offfx  Of  "OU  26.  6*? 


j  IT  ClC  VATlQt  T  OP  0»  MOLt 
«ib  Total  CC«t  "ICOvihy 


9/23/61  542.4-1' 

■  'ID  1C  Oy» lIIID 

9/29/81 _ _  10/1/61 

J _ 552.97  TOP 


489.07  TOR 


489.0^ 


^■ter  Vater  Drill 
Loss  Color  Action 


480.87 


Chert  -  Grey  -  Brown 
Hard 


1  _q _  Dolomite  -  Pink  -  Grey 

3  Hard  -  Very  Hard  - 

Z  Highly  Siliceous 

-q  31  1.4 

Z  min  Chert  -  Milky  White  - 

2  -  I  Hard 

q  1-8 

Dolomite  -  Buff  -  Grey 
39  Mod  Hard  -  Hard  - 

Z  min  Slightly  Silic  -  Sligh  :ly 

3  — _  Frac  with  Iron  stained 

-  Fractured  planes 

Z  41  2.5 

- —  min  Chert  -  Brown  -  Hard 

Z  2.8 

4  q  Dolomite  -  Grey  -  3rowi 

~Z  Mod  Hard 

—  1  hr  3.4 

— q  18mii  Dolomite  -  Grey  -  Hard 
—  Silic  -  Slightly  Frac 

5  Z  with  Fe  stained  frac 

1 q  olanes 

q  3-6 

_Zj  52  Dolomite  -  Grey  -  Mod 

_  min  Hard  -  Frac  with  Fe 

5  Zj  stained  frac  planes 

~Zj" -  4.2 

Z  Dolomite  -  Grey  -  Hare 

_Z  42  Very  Hard  i-  Highly 

—  min  Siliceous 

q  5.4 

7~~1  Dolomite  -  Buff  -  Mod 

Z  Hard 

_ Z  1  ha  5.5-5.55  shale -3lack -i  of t 
Z  7mirj5,532°lomite  -  Buff  -  Mod 
q  Hard 

-  5  _  2 

Z  Dolomite  -  Buff  -  Grei 

~  50  Hod  Hard 

Z  min  2.1  Dolomite  -  Brown 

-  Grey  -  Hard  -  Silic 

hq  7. 8-8.0  Chert  Pod  - 

q  Brown  Hard  EST  >3  hoi.  ) 

:  55  8.0  Dolomite  -  Grey  H;  rd 

d  min  Very  Hard  -  Highly  Si.  iceots 

>  Zj  3.4  Dolomite  -  "rev  - 


Clay  Mod 
[Red  Sr.o< 


Start  10:39 
1st  7  rpm.  w/H2C 
117.1'  stem 


' '  .:  kellv  s,  Ei» 

Smooth 

n20  level 
9/2 S/S 1 
542.34’  2nd 
J  1 7  rpm  @10 ’ 

!  @2:00-4.6' 

— f —  4th  2  7rpm 
1  Stop  5:15 
@8.2' 


9/29/81 

”97371761 — - 

Start  7:22 
Lake  Elev. 
542.25’ 

4  th  2  7  rpm 
w/K20  117.1' 
stem  kelly  s 
DH  Asserrblv 

78 


DRILLING  LOG 


drilling  log 


^■K£Un]i£33iK£i]3i3 


Elevation  of  Bottom  of  Hole 
462.8’ 


Robert  Schmoker 


Don  Uchtman 


14  TOTAL  NUMItR  C  ON «  BOXES 


is  rLivsT.oN  of  Water  543*07 


Otwtc  T  ION  Of  >*OL  E 


Boring  Hpthodt^ever 
•  Ot»tM  OBULtO  INTORQCA  26e42 


_ 2 


9/2 1/81  .  9/2 

n  553.22  TOP 


—4  it  clCvatiqn  tqp  or  mols  DDJ. 

— |lb  TOTAL  CO«f  RCCOvtRT  »C«  BC»l«C 


I  I*  HCRt'U'FO'  iNSPfCTO* 


IlSvaTiOnI  OfXTH 


486.72 


- o  / 

Jmin 


-•1  hr 

— Silic 
;^52mir 

—1 

479.  22 1  io  “ 1  _  _ 


ENG  FORM  )  g  PNC  v*OV  l  CO*  HO"  I  NPC  OP40LC7C 


Dolomite  -  Grey  -.H 
Silic 
.  9 

Chert  -  Light  Brown 
1.5 

Dolomite  -  Grey  -  M 
1.9 

Dolomite  -  Grey  -  H - 

Silic 

2.3 

Dolomite  -  Grey  -  Mod 

Slightly  Silic 


Dolomite  -  Grey  -  .Mod 
Hard 


Dolomite  -  Grey  -  Mod  Hard 
Hard  -  Hard  Silic  &  SI  ,ghtl\ 
Fractured. 

5. 0-5.1 

Shale  -  Black  -  Soft 

5.1 

Dolomite  -  Grey  -  Mod  lard 
5.9 

Dolomite  -  Dark  Grey  -  Hard 
Silic 

6.  5 

Dolomite  -  Grey  -  Mod  lard 
Hard  -  Slightly  Silic 

7-J  J 

Dolomite  -  Brown  -  Gre ( 

Mod  Hard  -  Hard  Slightly 
Silic 

7.  5 

Dolomite  -  Brown  -  Har 
Silic 
8.8 

Dolomite  -  Grey  -  Hard 
Very  Hard  -  Highly  Sil 
9.5 

Dolomite  -  Grey  -  Mod 
Hard  -  Hard  -  Slightlv 
Silic 


489.22  TOR 


Start  12:48 
Lake  Elev. 
543.09’ 

1st  7rpm  w/H20 
1  116.9’  stem  - 
kelly  -  DH  A 
@1.0’  2nd  1 7r 
@1.1’  4th  27r 
Stop  3:05  Back 
Flush  Return 
Line  Start  4:1 

9/21/81 

9/22/81 
Lake  Elev. 
543.02’ 

Start  7:33 
4th  27rcm 
w /H20  116.9'  | 

stem  -  kelly  -I 
DH  Assembly 
Stop  5:15 
@10.0’ 


D 


•« 


drilling  loc 


oject  No, 

DA CW  03-79-C-0055 


Loncraccor : 

Mas  groan  Construe 


10  »r|J  «u«0  TTPf  O*  »IT 


Elevation  of  Sottora  of  Hole 


twrvATios  or |  Drill 
479. 2j‘  Rate 

qi  hr: 

“7345m  ii 


!  d  46 


3  ,  -nr 

_ I  1  nr 

Ij  14mi  1 

-l 

469. 2  2 ' 20— ( 


EMC  FORM  i8  J4 

P  »C  VtOui 


Dolomite  -  Grey  -  Mod 
Hard  -  Hard  -  Slightly  Sild 
!  10.  2 

Dolomite  -  Grey  -  Hard 
Silic 
10.  8 

Dolomite  -  Grey  -  M.od 
1  Hard  -  Hard  -  Slightly 
Silic 

11.9 

Dolomite  -  Light  Brown 
Hard  -  Silic 
.12-5 

Dolomite  -  Blue  Grey 
Mod  Hard  -  Hard  -  Hard 
Silic 

13.4 

Dolomite  -  Grey  -  Ligh  . 
Brown  -  Mod  Hard  -  Hard  - 
Brown  Slightlv  Silic 

14.2 

Dolomite  -  Light  Grey 
Mod  Hard  -  Hard  -  Hard 
Slightly  Silic 

14.6  -  15.4 

Siltstone  Pod  -  Yellow 
Soft  (est  of  hole) 

15.4 

Dolomite  -  Light  Grey 
Hard  -  Silic  -  Slightl 
Frac  with  Fe  stained 
frac  planes 
15.  8 

Dolomite  -  Grey  -  Hard 
Highly  Siliceous 

16.7 

Dolomite  -  3rown  -  Hard 
Very  Hard  -  Highly 
Siliceous 
17.1  -  17.15 

Shale  Seam  -  31ack  -  =  oft 
17.15 

Dolomite  -  Grey  -  Hard 
Very  Hard  -  Highly  siliceou 

18.3 

Dolomite  -  Grey  -  M.od  Hard 
Hard  Slightly  Silic 

18.9  Dolomite  —  Hard 
Very  Hard  -  Grey  =  ?r_wn 
Highly  Siliceous 


9/23/81 
Start  7:20 
@10.0'  4th 
27rpm  w/H20 
116.9'  stem, 
kelly  -  DH  A 
Lake  Elev. 

542. 90 ' 

@14.6  1st  7rpr 
H20  Off  @15.4 
4th  27rpm 
w/H2 0  Stop 
5:15  @18.2 


l-  l 


9/23/61 
9/24/81 
Start  7:25 
Lake  Elev. 

54  2  .  7  2  ' 

4th  2"rpm 
w/H20  1 1 6 .  a  ' 
ate:-.  -  Kelly 
EH  Assemble 


542.62 


APPENDIX  C 

CORE  HOLE  DRILLING  LOGS 


Zjk  .LihG  LOC 


?rr«ett 


*!i»?  1 


NerrorV:  LaV  e  sricEes 


1  ! 

Ion  Cor renv 

jor  2  J.fE-J 

i.ii  on:  *»»£  3' 


S0>  Dlgrcrd  tfirglir* 


BotIbc  Nc. 


•  '  c:  oorinc 

2,5'  E  c»  1.5'  S  of  center  of  footing. 


oeotec-’-ic  ian 


Robert  Schnoker 


■  ■  ;  *C  *  JR  f  »  S  OESiCma'iO*-  3"‘L» 

_ _ _ Longveer  HC~Z50 _ 

•'>  Vater  Depch  fj/A 


RS2-P1-R1 


v  NON'  or  3«>V«.CM 

Bob  Welsh 


total  numSER  CO*E  »0*t5 


i  OUCCTtOH  Of  *OlE 

'.nC^'NIO. 


I1*  Deoth  of  Bottcg.  of  Hole 

|  *  T  4 m - 1: 


It.  DATE  MOL  C 


3(&  0*OK  v  **T 


I COkB»L ITJO 

21  Mav  19 °0  22  May  1°°0 


Elevation  tqa  or  molC 


5*2.5 


"  Frring  Ketbod 


Rotarv 


-£*-*.  T  C  SOCK 


J±*l 


IB  TOTAL  CO#E  RECSVEAT  fO«l3AiNC 

uepch 


11-g 


—  '*  Casing  Record 
l  Tvoe 


XTTT 


100" 


RV 


ElEva'iC'N  C,cc,*‘  '  .106*0: 


^  A«S.*lC*TlON  or  MATEBlA.S 

’ C  •«  cnoi  lOTv 


-  co«E  :  sox  O*  | 
u- ;;v.  ■  5*m»w  E  t  o- 
[*'  I  nC 


*L  Tcp  of  Hole,  Top  o^  Rock  | 
Broken  l  j 


DOLOMITE,  Herd, 
ten  grey,  mar 
heeled  frees  & 
Joints,  Fe  stelned 


100T 


DOLOMITE,  mod  hd, 
Shly  grey  ten,  niac 
healed  joints, 

Fe  stelned 


-  Chert 


100T 


gfuARr.S 

-  runs  »a.a-  Oil  o»pth  e 
rrir>£  sic.  a  .{mfieeni 


21  Mey  19?0 

Bet  of  Ces. 

22  Kay  80 
0700 

Run  #1 

HQ  Bit  -  w/5’  Core  Bar 
Start  0810 
Stop  0825 
Amt  Drilled  5.1 
Amt  Rec'd  5.1 

Core  Loss  0.0 

Drill  Action  *  Smooth 
Core  In  good  shape 

Veter  return  leaking 
out  from  under  casing 


D.D.  5.1 

Run  #2 
KQ  Bit 

Start  10:45 
Stop  11:10 
Amt,  Drilled  5.1 
Amt,  Received  5.1 
Core  Less  0.0 

Drill  Action  -  Smooth 

Veter  return  leaking 
out  from  under  casing 
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EmO  FORm  ig  34  ABE  VlOUS  COI  TiONS  A«C  OS50LCTC 


j».OJ«CT  Hw>.  62  PUr  J 


"BT-rl-Nl 


I  I  I  I  i  1  J  JjJj-LLlLl LLlI JJ_Ll_l-i  I  1  1  1  I  LI  1  1  I  I  n  1  I  I  I  I  1  I  I  I  I  I  ill  I  1  I  I  I  I  1 1 1 1 1 1  I  M  1 1  H  M 


II  1-LLUXLU  L  111  1  LI  I  I  I  |  II  l_LLLl|  1  |  11 j  |  |  i  i  1 |  i  |  i  1  i i  i  i  i  i  u  Jj 


Iuj  1 1 HJ  lI  j  iu  WuuWLmkuj.1  ■liiiJlm.Lxul.i.Uiln  1 1 1  ■' n  1 1 . .  ■ ,  i, ,  i ,  I ...  . 


i  ri  1 1 1  rrjTmyi  i  rrpTTTjTrrr 


DRILLING  LOO 


ke  3 
of  Boring 


- — !  14  TOTAL  NUMBER  CORE  BOXES  1 

Bob  Ualah 

Depth  of  Bottom  of  Hole  ^ 

ft.  OiKfCTiON  o*  HOLE 

r^'»«*Tie»i.  n.nei.iMCD  . 


*.  TOTAL  OERTm  Qf  nOLC  SC*®9 


1  I  T  AM  T  CO 

12/4/80 


; c ow*i it  id 

:  12/4/80 


1  Casing  Record 


C  L  E  V  AT (  ON  1  OfRTHjLEGENO 

•  1  70w  I 


Classification  of  materials  '  CORE  !  80*  OR  !  remarks 

<ommK„p,lonj  *£«w.  iSamrle,  fD,,u, m  I...,  d.tHhBi 

ERr  NO  n*ir»rlrM.  •(«.,  // 


- Bottan_o£  Rnrk  SnrWr _ 

Dolomite,  mod.  hd,  It.  gray 
to  gray,  occ.  minute  vugs 
with  calcite  crystals,  moder 
t-a c e  1  v  fractured. 

■*“  3 r oxen 


1  S 


-Cherty 

Vertical  joint  is  cemented  ' 
and  tightly  healed.  . 

Shale,  firm  to  soft,  it.  gravl 
to  tan  to  brown,  fissile,  ! 
air-siaked.  j 


Run#' 

Start  -  9«42 
M.D.  Start  -  70.725 
Stop:  10.12 
M.D.  Stop  -  75.25 
D.D.  *  4.525’ 

Rec.  -  4.325’ 

C.L.  -  .2’ 


l-3roken  along  bedding  planes 
i  of  soft,  fissile,  air-slaked  I 

_shale_._  0._2’_C^L. _ ] 

Sandstone,  mod.  hd,  fn  gm, 
angular  to  subangular,  tan, 

[  slightly  rough  texture. 


Dolomite,  mod.  hd,  gray,  occ, 
I  fractures,  sandy  with  small 
dolomitic  sandstone  layer 
from  76.55  to  76. SO  and  dk. 
gray  to  black  shale  from 
76.80  to  76.98. 


3 _ If 


j-  Sandstone  interbed 
,L  Shale  interbed 


Run  #2 

Start  -  10.29 
M.D.  Start  -  75.25 
Ste  p  -  10:40  ' 

M.D.  Stop  -  30.15 
D.D.  -  4.9’ 

Rec.  -  4.9’ 

C.L.  -  0.0' 


ij.  Shaley,  dk.  gray 

Dolomite,  mod.  hd,  It.  gray 
to  gray  to  buff,  occ.  frac¬ 
tures  on  nearly  horizontal 
bedding  planes,  smooch 
„ texture . 

"Sandy,  rough  texture 


ENG  FORM  ]  g  „tv ,0u?  COITIONS  ARE  OBSOLETE. 


L  E  NO 

62-P2-S-l-Co 


DRILLING  LOG 


Norfork  Lake  Bridge* 


Geot echoic len 


Robert  Schmoker 


62-P3-N3 


S.  NAME  Of  ORlLLtR 


Bob  V*lsh 


«.  omecri on  or  hole 

□•MCLINlO. 


7  Borin*  Method 


DRILL  CO  INTO  ROCK 


t  TOTAL  OCRTM  or  MOLC 


10.  sue  awo  r t pc  or  »,T  hq  -  Diamond 

J"  Boring  No.  62.p3.R3 


2  MAMUF  ACTURCR'S  DESIGNATION  OF  ORILL 

Longyear  HC-150 


'»■  Water  Depth 


14  TOT  AL  NUMBEN  CONE  BOXES 


Depth  of  Bottom  of  Role  126.55 


CLASSIFICATION  OF  NATENIAlS 
^•«cnp«on) 


Top  of  Casing  ■  Top  of  Role 


REMARKS 

fD*  tiling  ire.  M<a>  loss.  d*prh  el 
■saaUwrlFM,  ale.,  f/  aijniflcsnll 


8  aja.  Lake  Surface 
Elevation  550.43 


Bottom  of  Rock  Socket 
0.7'  C.L. 


Dolomite,  Hd, 
aed  gray,  nun 
healed  jta  6  fraca 
Fe  stained, 


—  Broken 


_Begin  Coring _ 114.85 _ _ 

Run  #1 

HQ  Bit,  5'  Core  Barrel 
Start  8:44 
Stop  8:53 
Amt  Cored  1.7' 

Amt  Rac'd  1.0' 

C.L.  0.7' 

Loas  of  water  when  pull 
down  Is  nsed 

_ d.d.  116.55 _ 

Run  #2 
Start  9:30 

(No  pull  down  *  control 
In  float  pos'tlon) 

Stop  10:50 


Amt  Cored  5.0' 

Ant  Rec'd  5.0' 

HD  Dolaaite  -  Core 
fractured  where 
Jointed, 


120  d 


ENMA»°fM  18  36  FACTIOUS  COITIONS  ABC  OBSOLETE 

>rr  ,-rrsT) 


T  hOlE  ho 

I  62-P3-N3 


DRILLING  LOG 


t  ANOJCCT 

_ Horfork  Lake  Brtdgea 

J  LOCATION  ot  Borlng 


Geotechnlclen 


4.  MOL(  «0 

62-P3-H3 


l  NAME  Of  DMlUtM 


t.  omrcTiOM  of  noli 

n»«»T.C  AS.  QiNCL.NtO  _____ 


7  Borina  Method  Roc* 


Contra 

ctor 

.  - 

Ilf  TUI 

n  Const! 

1 1 1  i 

to  noc* 


•  TOTAL  OERTm  Of  MOll 


j  10-  illE  AND  TYPE  Of  -• _ 

Boring  No. 62-P3-N3 


12.  HAHUFACTURCItl  DESIGNATION  Of  DRILL 

Lonryeer 


11  Water  Depth 


14.  TOTAL  NUMCN  COM  BOXES 


'*■  Depth  of  Bottom  of  Hole 


IT  ELEVATION  TOP  OX  HOLE 


IS  TOTAL  CONE  RECOVERY  fON  BONING 


'*  Casing  Record 


I 

LtQCNO 

Classification  of  materials 
fO«4cr 

HilS 

REMARKS 

rOrilfin|  lane,  taler  (•*•,  Amp (A  of 
meaUmrlM,  •  <«-,  if  aifnillcind 

c 

4 

- S - 

Drill  Action 
Smooth 


D.D.  116.55 


Ron#3 

Start  11:35 
Stop  12:30 

tat  Cored  3.0' 
tat  Rec'd  3.0' 

Drill  action 
Smooth 

Ho  poll  down 


D.D.  124.55  MD  124.55 


Run  #4 

Start  1:50 
Stop  2:15 

tat  Cored  2.0' 
tat  Rec'd  2.0' 

Drill  action  smooth 
HD  Dolomite  -  Num 
Healed  Frees 
D.D.  126.55  MD  126.55 


Bottom  of  Bole 


TV  Inspection  made 
of  Core  Hole 
7-9-80  <?  11:30  a.m. 


ENG  FORM  Jg36  rnevioue  coitions  arc  obsolete 
MAR  71 


MOLt  NO 

I  62-P3-N3 


TT>  IV*'  ••'-PVT) 


DRILLING  LOG 


*.  NAME  or  OftlLLEft 


Bob  Walsh 


«.  DIRECTION  or  HOLE 

B»«»TIC*L  I  jlNCLIWtO  . 


7  Boring  Method 


•  DERTN  OH  ILL  ED  INTO  ROCK 


%.  TOTAL  OCRTn  or  MOLE 


Contractor 


10.  SIZE  AND  TYPE  Q*. _ 


n  Boring  No, 


12  MANUr  ACTURER'S  DESIGNATION  OF  DRILL 

Longyear  HC  150 


,a  Water  Depth 


**•  Depth  of  Bottoo  of  Hole  440,0* 


{ST *NT CO  | COMPLCT CD 

...  date  hole  j  7/10/80  i  7/11/80 


451.12 

■A53.P 

3ottcra 
of  Rock 
Socket 


CLASSIFICATION  OF  HATEH1ALS 
(DatcriptiarO 


Top  of  Bole  ”  Top  of  Casing 


DOLOMITE ,  Hd,  Tan- 
Crap,  mas  healed 
fraca  &  Jts., 

Fe  stained, 
Scattered  Vugs 


(Drilling  Itoie,  «elw  Joea,  dapOi  «/ 
MaiAirlM.  alt.,  If  migniUcmnt) 


HQ  Bit  *  5’  Core  Barrel 
Start  1:55 
Stop  2:10 
Ant  Cored  1.5' 

Amt  Rac'd  1.3' 

C.L.  0.2' 

Drilled  in  float 
Muddy  water  t>  fast 
drill  rate 
O' 

9 
7 


Run  #2 
Start  2:42 
Stop  3:05 
Amt  Cored  5.1' 

Amt  Rac'd  5.1' 

C.L.  0.0 

Drilled  in  pull-down 


^«!|lir?fM  ^  36  AAEVIOUS  COITIONS  >.(  OBSOLETE 


H.l.  H. 


>T*ANit.UCF*T) 


or  SHEETS 


come  recovery  fom  boring 


S  COME  BOX  OH  REMARKS 

RECOV-  SAMPLE  (Dt  tiling  wmtt  lo...  of 

ERT  MO.  Maitorlnf,  tie.,  if  tigmlicmnt) 


EHG  FORM  JQ  pptvioul  coition*  *nc  ontolctc 

MPR  1  t 


Run  #3 
Start  10:00 
Stop  10:40 
MD  Start  138.2' 
MD  Stop  141.0' 

DD— - 2.8' - 

REC  2.8’ 

CL  0.0' 


Nor  fork  Lake  Bridges 


LOCATION  _ 

ot  Boring  H62-P4-S-1 


Geotechnician  ^  ^  „  . 


Boring  No. 


jlfMTIO  |  C  OM»  LtTIO 

'•  °*TC  MOLC  j  1/21/81  1/21/81 


17  ELEVATION  TOP  Or  MOLE  558.28'  TOP 


ia.  TOTAL  CORE  RECOVERY  FOR  BOR 


•  .  TOTAL  OEPTm  or  MOLE 


141.35 


CLASSIFICATION  OF  MATERIALS 
(Dmacrtptlon) 


BOX  OR  RCMAHKS 

SAMPLE  (Dtlllux^  IMA  mmlot  lorn  a.  ot 

CRY  I  NO.  -moUimrlnt,  •««..  It  ••gntlicontt 


Run  #1 

M.D.  Start  131  32' 
M.D.  Stop  135.09' 
Start  12:53 
Stop  1:19 
D.D.  3.77' 
REC.  3.77' 
C.L.  0.0  ' 


Run  #2 

M.D.  Start  135.09' 
M.D.  Stop  140.1  ' 
Start  1  :33 
Stop  1 : 52 
D.D.  5.01 
REC.  4.9 


DRILLING  LOG 


l  *>HOJ£CT 

Norfork  Lake  Bridge# 


\wmmm 


io  sue  a*o  tyi»£  or 
”  Boring  No. 


62-P5-H1 


4  TOTAL  NUMBER  CO«£  Boxes 


e.  direction  or  hole 

52]  xCATlC  At.  (  llXCL'WlO  _ 


7  Borlne  Method 


.4  04TC  HOLl  i  7/31/80 


|  C  Dh»1(  MO 
:  8/1/80 


•  TOTAL  CORE  «ECOVt» 


•  TOTAL  OECTM  or  HOLE 


CLASSIFICATION  OF  MATERIALS 
(D..c ripitan) 


1 407 . 1  <155 


Bottom  of  Rock  Socket 

Dolomite,  Hd,  Med  gray, 
num  healed  jta  4  fracs, 
.  occ  Fe  atalnlng 

rBroken 


Run  #1 

Start  1:28 

Stop  1:34 

Aat  Cored  2.0* 

100 

Alt  Rec'd  1.8' 

MD  155.0  -  156.8' 

DD  155.0  -  157.0’ 

Start  8:48 
Stop  9:08 
Alt  Cored  5.2 
Amt  Rec'd  5.2 

MD  163.2 
DD  163.2 


18  36  e.cvioul  coirtOMS  oeiOLcre 


DRILLING  LOG 


'■HOJlCT 

Norf ork  Lake  Bridges 
“^'"r,*ON*of  Boring 

Geotechnic ian 


62-F5-S1 


io  sac  »ko  ty*»c  or  ..  t  hQ  .  Diamond 
"  Boring  No. 

u  uiNUf  ac  rum.  *  a  r  >cn  of  drill 

_ Longyear _ _ 

< 11  Water  Depth 


Doloalte  (Coot) 

.  Scatt.  vugs  w/calcite 
crystal* 

Fracture,  Irregular  to 
vertical,  contains  Fe 
stain  &  calcite  crystals 


Scatt*  vugs  w/calcite 
crystals 


-  Vuggy  v/Calcite  crystals 


1  CORE  ;80I  or  wcmarrj 

RECOV-  {SAMPLE  (Drill, r>4  Mi**  io**.  0*p»h  ol 

ERY  NO  *r/wrlry|.  •*«..  if  aifnlflconl) 


Etm  M 
Start  11:12 
Stop  11:45 
Ant  Cored  3.5’ 
tmt  Rac'd  3.5* 
DD  171.7’ 

HD  171.7’ 


Bottca  of  Hole  395.75 


ENG  FORM  ig  36  PREVIOUS  EDITIONS  ARC  OBSOLETE 
MAR  71 

iTRA.’vsLf/cr.vr) 


62-P5-S1 


Geocecnnician 


12.  MANUFACTURER  S  OESiCnATion  OF  DRILL 

Lonavear  HC-150 

n  Water  Depth  |o.>ru..co  ; 

UNOl|TU«l(0 

17.  ELEVATION  TOP  OF  MOLE  556.46'  PlatfOCHi 

l»  TOTAL  CO"E  RECOVERY  FOR  BORING 


ELEVATION 

.  1 140 


CLASSIFICATION  OF  MATERIALS 
rZ>*«cx.p4iart> 


Bottom  of  Rock  Socket 


Dolomite,  mod.  hd..  It.  gray 
with  occ.  buff  to  gray-white 
mottling,  frequently  fraocure 
and  jointed  with  some  FE 
, staining  and  calcite  crystals 

^-Shale,  1/16"  thick,  brown. 

-  Vugs  with  quartz  crystals 
Fllntt  black  to  dk.  brown 


150- 


"3 

—4 

-4 _ __ 

o3 


Run  #1 

MD  Start 

146.65' 

MD  Stop 

150.32' 

Start 

9:45 

Stop 

10:25 

DD 

3.67' 

REC 

3 . 57  ' 

CL 

.10’ 

204 

hol 


‘  DRILLING  LOG 


RROjCC  T 

Norfork  Lake  Brldgea 


1  L°C‘,,0“  °f  Borln*  62-P7-N-l-Core 


*  Geotechnicl.n  Robert  SchBoker 


4  HOLE  *0 


Contractor 
(4fl4iim»n  Const 

10  S*ZC  *nO  TT^t  Of 

Boring  No.  i 


12  MAMUf  ACTU«C"'S  DESIGNATION  Of  DRILL 

Loneyear  HC  150 


11  Water  Depth 


14  TOTAL  NUMIC*  CO«E  #0*EJ 


«  OiRCCTlON  Of  HOLE 

n'-CWWID 


.a  QATg  hole  j  9/17/ep  ; 

>7.  ELEVATION  TOR  Of  HOLE  554,94* 


>•  TOT  AL  CONE  RECOVERY  FOR  BONING 


9/19/BO 


elevation 

OCPTH 

legeno 

CLASSIFICATION  of  materials 
/0..C rip*  Ion) 

\  CONE 
HECOV. 

ENT 

[SOX  OR 
'SAMPL  E 
I  NO 

!  REMARKS 

(Drilling  NlM,  trmimr  /«••.  d.pfh  o 1 

Milfarlra.  tic.  II 

V 

<  . 

4 

• 

Li— 

1 

Dolomite,  as  above,  gray  to 
buff  w/Fe  stains  on  jts  6 
-fracs.  Shale  layers,  1/16" 
thick,  num. 


I  602.75' 


401.29' I 


Dolomite,  mod  hd  to  hd,  gray 
to  It.  gray,  num. fracs.  most 
-|ly  healed  with  calcite,  occ. 
itight  jts.,  scattered  chert 
w/occ.  layers  l/16"-l/4" 
thick. 

Verg  Broken,  frac. chert 
$ug  w/calcite 


I  '  “=l 

I  uid" 


397.94  ■  i 


“Vugs  and  irregular  fracs, 
w/calcite 


Bottom  of  Hole 


ENG  FORM  j  g  »m(vious  coiTtON*  an*  orsolcte 


DRILLING  LOG 


ENG  FORM  jg  ^  pafvious  coitions  *»e  obsolctc 


DRILLING  LOG 


Druses  with  do  lots!  re 


160  ■ 
Fwr,  roPM  )f!  34 


piojrc 


216 


DRILLING  LOG 


Horfork  L*ke  Brlil*«* 

’  ,■0<:‘,'0-  of  Borin*  _  „  . 


Cent  ractor 


1  <0  SHE  MOT»n  0»  »IT 


Boring  Ho* 


Geotechnician 


B  62-P9-S-1 


Robert  Sc>»okar 


<2  MtNjr  RCTuNCH  *  OeSlGHA 


'»  Water  Depth 


t  MAKE  Of  ORiLLER 


Bob  Walah 


4.  TOTAL  NUMBER  CORK  IOUI 


Depth  of  Bottom  of  Hole 


A-  OiR EC T ION  OR  MOLE 

□  v«f«T.e*L  Qimcl-.nibo 


7-  Boring  Method 


0.  OCRTH  DRILLED  INTO  ROCK 


t.  TOTAL  OCRTH  OR  NOLI 


O  «  »  *  "  O**  ««.T. 


Roc* 


9.92 


162.565’ 


♦*.  DATE  MOLE 


11/10/80  11/10/80 


17.  ELEVATION  TOR  OR  MOLE  555.29*  platfom 


1».  TOTAL  CORE  RECOVERY  R OR  BORING  100 


IOI  OR  REMANKS 

SAMPLE  (Drtttu*  IM*.  min  )•••,  *.**«/ 
NO.  iMtlNrini.  •**.«  1 1  mignllltar*) 


Dolomite,  mod  hd  to  hd,  gray, 
frequent  fractures,  contains 
a  few  thin  shale  layers  near 
bottom 


Ron  #1 

Start!  11:29 

M.D.  -  atart  152.175 

Stop!  12:08 

M.D.  End  run  #1  156.72 

D.D.  4.545* 

0.0*  C.L. 


-Shale,  dark  gray,  1/16”  thic 
Kb roken,  shaly 

Dolomite,  mod  hd,  gray  to 
buff,  with  fractures  and 
_  joints  relatively  frequent. 

-  vug  with  Fe  staining 


Start!  1:13 
M.D.  -  start  156.72* 
Stop!  1:30 
M.D.  Stop  158.95* 
D.D.  2.23* 

0.0'  C.L. 


Dolomite,  nod  hd,  gray  with 
buff  mottling,  numerous 
frac.  and  jts.  mostly  healed 
and  tight,  numerous  small 
vugs  with  quartz  crystals, 
cherty,  and  some  Fe  staining, 


ENG  FORM  18  36  PREVIOUS  COITIONS  ARE  OBSOLETE. 


-rstEj  ea '  p  *  *  e~2  - 


mOL.  E  *»0 

62-B9-S-1 


PPOJEC 


DRILLING  LOC 


P: 


i 


10.  SUE  AND  T  Y  PI  bit 


Norfork  Lake  Bridges 


Geocechnician  Robert  Schmoker 


Lonevear 


11  Water  Depth 


14.  TOTAL  NUMBER  CORE  BOXES 


7  Boring  Method  _ Rota 


DRILLED  INTO  ROCK  10.33 


of  hole  164 .56 


1C.  DATE  HOLE 


17.  ELEVATION  TOR  OF  MOLE  557.5  9 


1».  TOTAL  CORE  RECOVERY  FOR  SORING 


Dolomite,  mod.  hd. ,  gray, 
fractured. 


Dolomite,  mod.  hd.,  buff  with 
occ.  1/16'*+  thick  tan  shale  seams, 
fractures  appear  fresh  and 
mechanical  or  along  shale  seams, 
some  slight  iron  staining.  100 


Run  4/9/81 

MD  Start  154.23 
MD  Stop  157.33 


Start 

Stop 

DD 

R£C 

CL 


8:38 

10:16 

3.1 

3.1 

0.0 


-Dolomite,  hd.,  gray  to  buff, 

, silicious  with  flint.  - 

.  I-Broken 

■Flint,  hd.,  dk.  gray-brn  to  t lk. 

-  Broken 


■  Broken  and  vuggy  with  calcitt  100 
crystals . 

Dolomite,  mod .hd..  It.  gray  ;  o  gray 
frequently  fractured  and  jot:  ted 
with  some  healing  by  calcite 
dolomite,  and  iron,  occ.  min1  te 
vugs  or  druses. 


Run  #2 

MD  Start 

157.33 

MD  Stop 

159.58 

Start 

10:35 

Stop 

10:56 

DD 

2.25 

REC 

2.25 

CL 

o 

o 

Run  #3 

(see  sheet  two) 


if  ONSO 


;  Coni r actor 


LogiLL,MG  loc  rsysa, 

11  PROJECT 

Norfork  Lake  Bridge* 


S-  n *Mt  or  oriLLtr 


a.  oimcctiom  or  HOUC 

Qincc«w«o  . 


7  Boring  Method _ 

■  OJBTM  omuco  i«to  «ocn 
•  TOTAL  OCPTm  or  HOLE 


Ma?bman  Construction  Company _ j  ‘>r  2 

1 10  sac  anp  TYPE  r  1 1  t  PQ  .  Mgmcr.d 

f"'  Boring  No, 


12  mAMUf  ACT  UHE  R'S  DESIGNATION  or  DRILL 

Longvear 

11  Water  Depth 

"|  l*  TOTAL  NUMBED  COHC  BOXES 

I1*  Depth  of  Bottom  of  Role 


| STARTED 

U  DATE  MOLE  ) 


tion  top  or  MOLE 


'I*  TOTAL  COPE  BECOvEPV  P  0«  BOB 

{"'*  Cas lng  Record 


Dolomite  as  above. 


394,89 


393.03' 


Run  #3 

MD  start 

159.58 

MD  Stop 

162.70 

Start 

11:10 

Stop  11 : 

45 

DD  3. 

12 

REC  3. 

05 

CL 

07 

4/9/81 

Bottom  of  Core  Hole 


4/10/81 
Run  #4 

MD  Start 

162.7 

MD  Stop 

164.56 

2 

Start 

7:46 

Stop 

8:01 

DD 

1.86 

REC 

1.86 

CL 

0.0 

'0/€ 


223 


CLASSIFICATION  OF  MATERIALS 
(D..crip(iarv* 


130.594 


428.291 


I - -Bottom  of  Rock  Socket - 

l  Broken 

Shale,  firm,  black,  1/16'*  thi  :k. 

Dolomite,  mod.  hd.  to  hd.  in 
silicious  zone  from  133.32*  : 
133.78’,  It.  gray  to  gray  witi  1 
occ.  buff  mottling,  frequent 
fractures  and  joints  mostly 
along  bedding  planes,  occ.  black 
shale  seams  of  about  1/16 *' 
thickness,  some  vugs  with 
calcite  crystals. 


-  Shale,  firm,  black,  1/16  thi 

ckness 

-  Vugs  with  calcite  crystals 

' 

-  Shale,  firm,  black,  1/16"  thi 

ckness 

100 

<r 

-  Vugs  with  calcite  crystals. 

.  Vugs  with  C3lcite  crystals.  I 

Run  #1 
Start  10:00 
Stop  10:45 
MD  Start  132.85 
MD  Stop  135.15 
DD  2.3 

REC  2 . 3 

CL  0. 0 


Run  42 
Start  10:58 
Stop  11:42 
MD  Start  135.15 
MD  Stop  140.0 
DD  4.85 

REC  4.85 

CL  0. 0 


Vug  with  calcite  crystals. 

Shale,  firm,  black,  1'lb"  th  :knes 


|  423.44]  140: 

FOPW  }0  It. 


DRILLING  LOG  r^Cn-N°;.r. no,. 

Contractor  2  of  2 

Massman  Const  'ction  Companv  or  sheets 

»HOj‘  * 

*  Norfork  lake  Bridges 

>o  sue  *»o  tv*»e  l  jit  rq  -  Dian'Cmd 

Boring  No. 

2  toe*’  Qf  Boring 

62-Pl3-*N-l-Core 

12  m«nuF  AC  T  URE  R  s  oe5iCHATlON  Of  OR'Ll- 

Longyear 

1  Geotechnician 

,J  Water  Depth 

«  mQl€  nC 

i4  total  Mu«8f»  cone  so>c$ 

s  name  of  opiller 

,s  Depth  of  Bottom  of  Hole 

4  DIRECTION  OF  «OCC 

I  )«(«’>(  <L  (  ImCL'NtO  OCC  w«HT. 

I  IT  .NT  [O  |  COMTUT  CO 

■  t  DATE  HOLE  | 

17  ELEVATION  T  OP  Of  MOLE 

7  Boring  Method  Rotarv 

IB  TOTAL  CO*»E  RECOVERY  r  OR  BORING  1 

•  DC»TH  QWlCLlO  INIO  «*oc* 

•  total  ocpth  or  hole 

"  c  Type  HW 

CL  E  v  at  tc 

IN  OCPT 

. .  sa 

m  LEGE* 

_  CLASSIFICATION  or  MATERIALS 

“  (Dmmcnpt  ior\) 

d 

1  COR 
RECOV 
ERV 

E  801  O 

•  SamPu 

NO 

1 

remarks 

E  fDtilimf  («>«,  wA<«t  !•■«.  dtplhtl 

walAarlr^.  »IC,  If  u$tnllltmnO 

* 

_ 

504.21 

- - - - - - 

ll  1  M  1  1  1  1  1  i  i  1  ,  i  •  .  I  ....  1  .  .  . 

l 

—  Dolomite  as  above. 

Bottom  of  Core  Hole 

100 

1 

Run  #3 

Start  2  si? 

Stop  2:30 

MD  Start  50:15 

MD  Stop  52.75  ; 

DD  2.60 

REC  2.60  .  - 

CL  0.0  .  I 

- 

- 

~ 

233  r 

r./r.  F^PM  •  3  ■*  /. 


i  »r 


R«Q  J€  CT 


«olc  **o 


Project  No 


Norfork  Lake  Brldgeg _ 

"Boring  H62-Pl3-S-l-Core  _ 71 

Ceotechnlc  lan  Robert  Schmoker _ 7; 

«olC  no 

■ _ _ _ _ — - —  •  « 

UMl  Of  OOIU.EN  *  — 

Bob  Walsh _ _ 

>i«£C  T  ION  Of  HOLE 

Q.NCL.«tO _ 016  *»0-  »t«T-  _ 

_ _ _ _ _  _ _ _ _ _  n 

Boring  Method _ _  Rotary  _ _ _ _ _ fT« 

)[P1  N  ORtLLEO  INTO  BOCK  10.22' _ Hi 

rOTAL  0EPTM  OF  mole  52. 0  1 _  | 

I  T  I  CLASSIFICATION  Of  MATERIALS 


s  roan  Co 


Boring  No. 


I  DATE  HOLE 


ELEVATION  TOR  OF  HOLE  555.96  TOP 


ECOVERY  FO*  BO 


rOTAL  0EPTM  OF  HOLE 


1  CORE 

BOX  OR 

RECOV¬ 

SAMPLE 

ERY 

NO 

. 

1 

f  Rock  Socket _ 


Dolomite ,  mod.  hd. ,  light  gre; 
to  dark  grey  in  a  few  shaly 
tones  with  occ.  1/16"  to  1/4" 
thick  shale  seams,  massive 
with  a  few  fractures  along 
bedding  planes. 


Run  #1 
Start  11:07 
Stop  11:45 
MB  Start  41.78 
MD  Stop  45.14 
DD  3.36 

REC  3.36 

CL  0.0 


510.82 


Run  #2 
Start  11:55 
Stop  12 :26 
MD  Start  45 . 14 
MD  Stop  50.22 
DD  5.08 

REC  5.08 

CL  0.0 


•  ru  ,  o 


Run  #2 
Start  10:00 
Stop  10:21 
Start  64.9' 
MD  Stop  70.0’ 
DD  5.1* 

REC  5.1' 

CL  0.0' 


70 
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OEC.  f  «  Om  »t*T. 


ntractor  I  _  Cite’ 

3 rttt an  Const  picf  Ion  Company _ L°li - — 

-  Di  jnncnd  _ _ 


Boring  No. 


Tj  manu>  AC  TUBER'S  DESIGNATION  Of  DRILL 

Longyear _ _ _ 


3  Water  Depth 


14  TOTAL  niinBER  CORE  BOXES _ 

,s  Depth  of  Bottom  of  Bole _ _ _ 

-  C  |  ITARTtO  |  C  E’EC 

16  DATE  HOLE  |  • 

17  ELEVATION  TCP  Or  HOLE  _ _ 


'9  Casing  Record 


Tvoe  HW 


-  CORE  BOX  OR  REMARKS 

CLASSIFICATION  OF  MATERIALS  RECOV-  SamPlE  (Dnti.ng  i<m«.  .«•<•»  dapihef 

rn*«c»<pXion)  ERY  I  NO  ^mathmrlng,  alt-.  I(  mignilicmntJ 


Shale,  mod  hd. ,  tan. 


Dolomite,  as  described  below. 


Vugs  with  Fe  coating. 


Run  #1 
Start  9:40 
Stop  10:25 
MD  Start  59.2' 
MD  Stop  64.05' 
DD  4.85' 

REC  4.85' 

CL  0.0  ' 


491. 93r 


Chert,  hd.,  gray. 


Dolomite,  mod.  hd.  to  hd., 
gray  to  buff-gray,  frequen 
fractures  and  joints  somet  mes 
with  calclte  or  iron  healing, 
occ.  vugs,  occ.  slight  to  nod. 
reaction  to  HC1  Indicating  transi:ion 
to  limestone,  trace  of  shale. 


Run  #2 
Start  10:43 
Stop  10:53 
MD  Start  64.05' 
MD  Stop  69.15' 
D.D.  5.1' 

REC  4.8' 

CL  .3' 


Chert,  hd. ,  gray. 


486.83’ 


Run  #3 

See  sheet  #3 


Vug  with  calcite  crystals. 


AD  -  A 1 30  563  NORFOLK  LAKE  HIGHWAY  BRIDGES  BAXTER  COUNTY  ARKANSAS 
WHITE  RIVER  AND  TRIBU. . ( U )  ARMY  ENGINEER  DISTRICT 
LITTLE  ROCK  ARK  R  L  CRUTCHFIELD  JUN  83 


*'S 


UNCLASSIFIED 


F/G  13/13 


NL 


MICROCOPY  RESOLUTION  TEST 


DRILLING  LOG 


Norfork  Lake  Bridges  _ _ 


‘  “  o£  Borinfoi-P3-West-Rock  Core 


Geotechnician  Rofaert  schmoker 


OL  £  NO. 


NAME  Of  OftlLLER 

Bob  Walsh 


t.  OlMCCTiON  Of  HOLE 

vKW  Tl{  AL  (  |iwc  L'WtO _  - 


1  Borir.e  Vrthod  _ 


t  OCfTH  OffILLEO  INTO  ROC*. _ IQ,  06  * 


or  mole  185. 0  1 


Boring  No, 


Ti  'MANUf  *CT'J»£R  &  OESiChaTiOn  Of  DRILL 

Longyear  HC  150 


**•  Water  Depth 


14.  TOTAL  NUMBER  CORE  »0*ES _ 


,s  Depth  of  Bottom  of  Hole _ ___ 

- t |  IT  AH  T  CO  ICOHfLIUD 

i«.  date  mole  j  7/28/81  :  7/28/81 


t7.  elevation  tor  or  hole  559,  5  TOP _ _ 

DfCCvEHT  FOB  BORING  100% 


BSBESa 


ELEVATION  OEBTM  legend 

.  1710 


CLASSIFICATION  Of  MATERIALS 
<D;cr,pt'en> 


Bottom  of  Rock  Socket 
-  Broken 

Dolomltic  Limestone,  hd.,  g 
to  pinkish-gray,  frequent 
fractures  and  joints  with 
some  healing  of  calcite 
occ.  chert  seams,  slight  to 
mod.  reaction  to  HC1. 


Chert,  hd,  gray-brown 


Chert,  hd,  gray-brown 


Run  #2 

MD  Start  176.5 
MD  Stop  179.65 
DD  3.15’ 

REC  3.15’ 

CL  0.0 

Start  5 :44 

Stop,  6:03 


MW 


Run  #3 

See  sheet  #2 


Run  #1 

Start  4 : 

23 

Stop  4:45 

MD  Start 

174.94’ 

MD  Stop 

176.5  ' 

DD 

1.56’ 

REC 

1.56' 

CL 

0.0  ■ 

BIT 


Project  ho. 


•c. ecT 

Norfork  Lake  Bridge* 


Contractor 
sman  Con 


10.  sjz  t  *N0  type 


O'  2  shuti 


Geotechnician 


4  MOLE  NO. 


Boring  Ho. 

iS  2  mamuF  ACTURCXS  DESIGNATION  OF  DRILL 

tongyear 

11  Water  Depth 

1 

s.  mamc  OF  Driller 

' 

«.  DIRECTION  OF  HOLE 

1  1  VCR  TIC  AL  |  IimCLimCO 

_  ole.  mow  vent. 

’  Borinc  Method  Rotary 

.  .J 

B  DEPTH  ORILLED  INTO  ROCK 

1 

U  TOTAL  NUMBER  CORE  BOXES 


,s-  Depth  of  Bottom  of  Hole 


17.  elevation  top  of  mole 


9  TOTAL  OCPTh  OF  HOLE 


ELEVATION  OCPTH  LEGENO 

•  18a 


CLASSIFICATION  OF  MATERIALS 

(Description) 


Dolomitic  Limestone  as  above . 


*  CORE  BOX  OR  REMARKS 

fiECOV.  I  SAMPLE  (Drifting  ton*.  »*/•»  lorn*,  dupih  ot 
CRT  I  NO.  <*«4NMrin|,  etc.,  it  n|ntlle«n(l 

•  f 


Run  #4 
Start  3:40 
Stop  4:10 
MD  Start  179.26* 
MD  Stop  184.3  * 
DD  5.04* 

REC  5.04' 

CL  0.0  ' 


-  Broken 

Vug  with  calcite  crystals 
Fractures  with  calcite  crystaLs 


Run  #5 
Start  4:23 
Stop  4 :46 
MD  Start  184.3* 
MD  Stop  187.12* 
DD  2.82* 

REC  2.82’ 

CL  0.0  ’ 


Bottom  of  Rook  Core 


248 


DRILLING  LOG 


Project  No.' 


Contractor 

swan  Conat ruction  Caanenv 


is  site  *»o  t*  or  an 


or  2  sue  c  ts 


Norfork  Lake  Bridget 


a.  location  goring  . 

°  Ul  rtl  _TVl  ^ 


Geotechnlclan 


Boring  No. 

Hl01-P4-West-Rock  Core)'  12-  uANur AcTuncn  s  ocsicmatiom  or  omill 

Longyear  HC  150 


'*  Water  Depth 


Robert  Schrnoker 


i.  N AM E  Of  OR»LL£R 


*.  DIRECTION  Of  *OLE 


Mike  Gilley 


Qincunco  . 


r  Borins  Method 


B  DEPTH  ORlLLCO  INTO  ROCK 


t.  TOTAL  OEPTm  Of  MOL C 


Rota 


10.65  ' 


173.95' 


,  >4.  TOTAL  NUHICB  CORE  BOXES 

!**•  Depth  of  Bottom  of  Hole 


i7.  ecevation  tor  or  mole  563.0'  TO Platform 


l|.  TOTAL  CORE  RECOVERY  FOR  BORING  100%  - 


CLASSIFICATION  Of  MATERIALS 
(  D  aaci  ipt  iqrO 


X  CORE  BOX  OR  REMARKS 

RCCOV-  SAMPLE  (Drilling  inn*,  Mlar  I*. a.  dapth  o/ 
ERY  NO.  .taiharlnl,  alfc(  It  aifni/icanJ 

•  I 


Bottom  of  Rock  Socket 


Broken 


Dolomite,  mod.  hd.  to  hd., 
gray  to  gray-buff,  frequent 
fractures  and  joints  with  j 
occasional  iron  stains. 


Run  #1 
Start  11:24 
Stop  11:53 
MD  Start  163.3' 
MD  Stop  167.7' 
DD  4.4' 

REC  4.4' 

CL  0.0 


Run  #2 
Start  12:07 
Stop-  12:22 ’ 

MD  start  167.7' 
MD  Stop  172.77' 
DD  5.07' 

REC  5.07' 

CL  0.0 


DRILLING  LOG 


I  Project  No. 


Norfork  Lake  Bridget 


2.  locatioh  o£  Boring 


1  Geotechnician 


Boring  No. 


y.NUr  ACTUaCB'l  DESIGNATION  Of  OHILL 

Lonevear 


Water  Depth 


V  »•(  Of  QHIUIR 


«.  OIHCCTION  Of  HOLE 
Qvf«TIC*L  |  1  '"C 


OK 6.  MOM  VIRT. 


TOTAL  NUMBER  CORE  BOXES  _ 


Depth  of  Bottom  of  Hole _ 

-  |»T ANTED  I  CO- 


ELEVATION  TOR  OF  MOLE 


TOTAL  CORE  RECOVERY  FOR  BORING 


•  OERTH  ORILLEO  INTO  ROCK 


f.  TOTAL  OERTH  OF  HOLE  _ 


*  CORE  BOX  OR  REMARKS 

RECOV-  SAMPLE  f Drilling  I tm*.  »•(•»  <*a»,  *•*#>  •/ 

ERY  NO.  I  wmsltmrlng.  •<«-.  if  •  igntllcmru) 

.  f 


Run  #5  Start  2:30 
Stop  2:40 
MD  Start  168.38' 
MD  Stop  171.33' 
DD  2.95' 

REC  2.95' 

CL  0.0 


Norfork  Lake  Bridge# 


1  LOC‘t'°-of  Borin*  i  m  -PS-w-Rock  core 


Geotechnician  % 


«.  direction  or  mole 

£3V*I,T,«*1*  f  |ikCL1X«D 


7  Borins?  Method  _ _ 


•  OCPTM  ONIUCO  INTO  HOCK 


».  TOTAL  DEPTH  O*  HOLE 
ELEVATION  DEPTH  LEGEND 

•17a 


10.  SI2E  AMO  TYPE 


Boring  Mo. 

’ll.  MANUFACTURERS  DESIGNATION  or  drill" 

Loneyear  _ 


■I*7-  Water  Depth 


CLASSIFICATION  OF  MATERIALS 
(Dmactif&en) 


X  CORE  BOX  OR  REMARKS 

RECOV*  SAMPLE  (Dtltling  timm.  »*i«f  !••*,  Impth  al 
ERY  NO-  mmmUmtlng,  •««-.  it  aigrullcmnt) 


386.55 


-3.21'  C.L. 

(Red  clay  on  bottom  of 
core  at  171.99.) 


Dolomite,  mod  soft  but  firm, 
weathered,  silty,  extremely 
fractured  with  Fe  stains. 


2.  ’  C.L. 


381.75 


Start  1 :10 
Stop  1:40 
MD  Start  170.02' 
MD  Stop  175.20' 
DD  5.18' 

REC  2.15' 

CL  3.03' 


“Run  #3  ~ 

Start  12:30 
Stop  12:40  / 

MD  Start  175,20 
MD  Stop  179.56’ 
DD  4.36' 

REC  2.36’ 

CL  2.0 


Run  #4  (See  sheet  3 


D-  IL  nG  LOG 


Boring  No 


\  Ceotechnicia 


Robert  Schmoker 


4.  Direction  Of  hole 

^Q^vCBTICAV.  [  [INCUWCQ 


DRILLING  LOG 


Project  No. 


1  IPI  i  ifcV 


Norfork  Lake  Bridget 


J.  LOCATION  Qf 

H101-P 


Caotechntcian  .  .  _  . 

Robert  Scnm 


A  MOL t  NO 


Boring  No. 


15  Water  Depth 


or  2  *hcct 


ft.  DiMCCTiON  Of  NOLC 

C5J*  0'“"-'’ 


/12/8I 

i?  €i_iv«tio«  to»  or  mole  561 . 9  '  TOPlatform 


Dolomite,  firm  to  mod.  hd., 
buff,  slightly  weathered, 
frequent  fractures  and  joint  , 
traces  of  iron 


L  Broken 


Dolomite,  mod.  hd.,  gray, 
shaly,  frequent  fractures 
and  joints. 


Run  #1 
Start  11:37 
Stop  11:42 
MD  Start  142.95’ 
MD  Stop  145.1' 
DD  2.15' 

REC  2.15’ 

CL  0.0  ’ 


Run  #2 
Start  11:50 
Stop  12:13 
MD  Start  145.1’ 
MD  Stop  150.0' 
DD  4.9’ 

REC  4.9' 

CL  0.0' 


Dolomite,  mod.hd.  to  hd .  , 
light  gray,  frequent 
fractures  and  Joints  with 
some  calclte  healing  and 
iron  staining. 


- —  Fracture  at  150'. 


EMG  FORM  36  »*{T <OUS  tO*T  ON*  OliOltTI 


drilling  log 


Norfork  Lake  Bridges 


2  lo  ^‘On  o{  Boring  101-P7 -West-Rock  cor1 


Boring  No. 


Geoeechnic i«n 


Robert  Schmoker 


*•*!  or  OftiiLCft 


Mike  Gilley 


t  oinkctiom  or  mole 

(2pC««r»e*i.  □'Nft.Nto  _ _ 


0«ILU3  IMTO  roCK  10.2' 


at  -on  145. 04' 


"  Water  Depth 


14  TOTAL  -UMBER  CORE  BOIES  1 


'*  Depth  of  Bottoea  of  Role41  9.  92  '  El . 


'st  elevitior  tor  or  HOLE564. 96  1  T.O.  Platform 


t»  total  core  recovert  roe  boning  100  l 


’*  Caa  lng  Record  ^PP 

Tepe  HU 


1  coat  BOA  oh 
RECOV.  SIMILE 
EAT  NO. 

H  I 


Con't.  11/18/81 

Run  #2 

Start  7:26 

Stop  7:34 

M.D.  Start  139.98' 

M.D.  Stop  142.0’ 

D.D.  2.02' 

Rec.  2.02' 

C.L.  0.0’ 


Run  #3 
Start  7:45 
Stop  7:59 
M.D.  Start  142.0 
M.D.  Stop  145.04 
D.D.  3.04' 

Rec.  3 . 04 ' 


C. 


EnG  FORM  ]q  3  6  *«evious  eoitio***  *»c  o«!OLtTi 


DRILLING  LOG 


DRILLING  LOC  I  Propel:  No. 


_ Norfork  Lake  Brldgeg _ “  Boring  No. 

2  toc*T,o**  _ f  Hor‘nc  _  — 
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